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(57)Abstract: 

PURPOSE: To enable many-time rewriting, and super-resolving 
reading while keeping high recording/reproducing characteristics. 
CONSTITUTION: Cr and at least one element X selected from Ag. 
Ba, Co, Ni, Pt. Si, Sr, Au, Cd, Cu, Li, Mo, Mn, Zn, Al. Fe.' Pb, Na, Cs, 
Ga, Pd, Bi, Sn, Ti, V, In and a lanthanide element or B are added to 
an Sb-Te-Ge or Sb-Te-In base phase change type recording 
membrane 3 or super-resolving reading membrane. A component 3b 
having an m.p. higher than that of the phase change component 3a 
is precipitated in the recording membrane 3 or super-resolving 
reading membrane to prevent the flow/segregation of the 
membrane at the time of recording/erasure and super-resolving 
reading. 
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WWl] !S«JbJCittS*fc«:«flMiS:^LT«i«$ 

SbxTeyApBqCr (1) 

fi&fBAI2:Ge*3j:l*I n^6*«*l»*»bari*tfc^ 
4< i*>— ocdtc*. fulEBte^ is* J 4 Ktc**5 J: V /0 
Ag, Ba, Co, Cr, Ni, Pt, Si, Sr, A 
u, Cd, Cu, Li, Mo, Mn, Z n, Al, F 
e, Pb, Na, Cs, Ga, Pd, Bi, Sn, Ti 

HtjlECteS b, T e*5iV*T«aAi3j:U5B-C*fe 
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u, Cd, Cu, Li, Mo, Mn, Z n, Al, F 
e, Pb, Na, Cs, Ga, Pd, Bi, Sn, Ti 
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SbxTeyBqCr (3) 

. *k . 

«S&BttL7yjrS>t K5c**5j:WAg, Ba, Co, C 
r, Ni, Pt, Si, Sr, Au, Cd, Cu, L 
v. . i, Mo, Mn, Zn, Al, Fe, Pb, Na, C 
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e *5 J: UfflulE B "C«t? $ *L 5 7mV.t\-<D'p tH <it-0 

(ttjfEx, y, P *3j:U ? qCOWi^V^tLti^^---fe>' 
h T% Ztl^tl 2^x^41, 25^y^75, 3 ^ q 
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t\ Ztl^ft 2^x^41, 25^y^75, 3 ^ q ^ 

4 o (7)®H{cfc^ ^ 4: z&mt-rzm me»mnm 

(GeaSbbTec) 1-dXd (5) 

WISXfiC r ifcJztFAg, Ba, Co, Ni, Pt, S 
i, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 

n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 
i, Sn, Ti, V, In, W, Z n *d J 4 

a, b, c&XTfdAK ^tt-etbO. 02^a^0. 1 
9, 0. 04^b^0. 4, 0. 5 ^ c ^ 0. 75, 

0. o3^d^o. 3, (Dwm\^ibz>^ b&wmt-rz 

ttfc, ^/w^— if— AOfiSltSrSJtT^CSJS^Ba^J 

(GeaSbbTec) i-dXd (5) 
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WiaxttC r ^<tt/Ag, Ba, Co, Ni, Pt, S 

1, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 
n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 
i, Sn, Ti, V, In, W, Z n *3 X / «{ 
Y5tM<D'pt3:< 1 1— o<£>5n^f£r^:bU itulEa, b, 
c*3J:tfd^ -tiX-eixO. 25^a^0. 65, 0^ 
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[tt#S 1 0 ] ^ RSf)i©j8^ J; 9 *B*t«j|::R£as* 

^m&mcttvx i o~5 o%ro$sffi(w*>5fs*3®i, 
1 1 1 mvmm<omf&&£. 9 *a*fw^st^^^ 

LjHk (6) 
©St'SLtNfv 20Sk/ (j+k) <4 0 
(7) -CfcittiSSrSiMBSirU -hSEfimSEfltfB&BS 

1, 2, 5*JJ:W6©v^-fixaM=:E««)W«E»ffl# 

Mo 
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[W** 1 6 ] SR}|E|RO»j«^ ± 9 ffiatttKB^as* 
j£Lt, 5 Onmi^T-CfcSlf^l, 2, 5^6© 

-LT% HSK»l&©18Sff© (1/2) £TF-?ifc5fiS#>S 
1, 2, 5*3«ttJ?6<D^-fiX^C|5tt©iS#IE^* 

nm£t±T% SK?IM©)Rff£iT-Cfo5ft** 1 , 2, 

5 & * if e ov^im^ectcHiNniM 
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©Ky¥£tTT?*>5SI**l, 2, 5*5«tO«6©^-f^^ 
KlE«©fi?$8iE^ffl5*Bi. 

2 0 ] SttffRoit^J: 9 
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M^©IM2 5 0* C£tT-C*>5-»*ai, 2, 5 
50 j3-J:0?6(0^i"Jx*»»C|E«©«#12»ffl«Efflt. 
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2 6 ] 3fcKJifciS«*fc.H:««*«r^ LtM 

E^lpJ-eco^^^-fe^ 5 n mSX±. 5 On mSXTXh 
J?© (1/2) WTT'fcSlf*«2 6 (C|H*<55it«IE^ 

2 6 (C|S«cDif #lEgfeffl*Mo 

if»*93 i] g^-r5 2o(DMiBiSst^^w«fa^i 
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TT**>5ff 2 6 lCfE«<DW*lB»JH?»BI. 
[f»**3 2] &K±fciiSj*itH:««»Sr^U-C»j« 

jaSBftH: J:o-C«*SrlS» • S£-r*ti?#RiB^;B?*BIK 

3 3 ] fltK*Mj&^©#7LK#Wffl«©iL© 

"9 , 2o©HUfB7L©r B 1©««©^R*^©M® 
*|SlT'0**SI^2 0 nmBTf fc5!l*«3 2K 

[»**'3 4 ] £tTOllJt<oaKjft£«>]8b£ja* 6 5 0° C&, 
TT*fe5SM 2 6 3 2 i-IB^colf $&fE»ffl« 

SI, . .. ' 

3 5 ] m&mmeoni&ft<DM&.& 250° c« 



(4) #|£3P 7-223372 

tncMvx2 o%£k±.mt-rz>m-$jg.2. 6*fcii3 21c 
tK mwm&<D-£M.*m<Dmz.ttLx 1 o~5 o%©«s 

LjHk (6) 

©5£T-aE LfcB#, 20^k/ (j+k) S40 (7) 

[»**3 9] BWBi«iitfiififc^O»jSiSS7 8 0* cm± 
20 -C-£>3ft*S2 6*fc«3 2 {CiB«©f#f8iElifl!?*BI„ 
[19^*4 0 ] H&IBiiSK^55-©i»^t SK»K©aj$ 
^WiK^tOli^l 5 0* C©UbT-fc 2 6*fc 
14 3 2 icGttaffittfB&ffiaHJt. 

£*l,.57C3if;5 s Mo*iJ;TJ s S i , Pt, Co, Mn, Wt 
*>5if*^l, 2, 5i3iU«6©V^*t*»»C|B«©«« 
30 IBHUB3WBS,,. 

[!f*«4 3] S«±tCia^*fc^««^UTffM 

mmjj&x-h^x. 

mm±icmm-£ ftte&mm i,xnm&mj&-rzTm 
t. 

40 [f»t«4 4] ' ftK-btiaS5*ft:W:««*4r^b-C»fift 

mmmmM><D±immmm&i&ftkmmmi&frk&^ts 

50 .K:«nEaj«»Sfrfifi*-«:5IStS:fll*.r*5riSr4* 
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tt t -T 5 if ttflBftffi*lK<z>CBfc:&& a 

3 tut, ^*/i^-fc*-^W^It£gttT£D3J^-?-ga 

fttc^ftS-tirSiSi 3 r £ £#IHc fc-f*flMB- 

[f»*«4 6] |f*«l~6, 2 6*S«fcT*3 2©V^tt /0 

IS»*®4 8] fl!*®l~6, 2 633j:tf3 2®V^fjl, 

1^6 5 0' CWTT*fe5IS*^l~6 ( 2 6*5j;Ot 20 
3 2 0V^-fil*»IClE«©««|EftfflaiJI!IS:«;tfcflMRB 

[fft*£ 5 0 ] tWBRWJiOKit** 6 0 %£LLT-;fc.5 
[§f*«5 1 ] ttMl~6, 2 6*3J:0!3 2CV^-rtb 

tia^mfflyt-z nssr±j^5>i:-rse<D2S«jt<7?tfp^ 

X., /4*0 Si— Sn, Si— Ge, Si — In -fb-g-^CO 

mmtiz x o Tit #£riB»£ fc (is^-r 5 «#ia®ffl » *o 
x., fr^>ELttm<omm&. 1 5 0 n m « ± 3 0 0 n m « 

mmac £<>Tmm zmm%. ± tm&r z mmm&m m 

X., /^oftAfcHW- S i O2 M t fdMWmK Z n S - S 
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8 

[«M5 6] *WEi«Bj{^^H*K*fctt«tt«fa» 

[§t*S5 8] Kfi_kfcitt&fc L< afll^LTf 
De Ef Fg 

"C'^^iX, StTlEDttSn, Pb, Bi, Zn, Ga, I 

B, C, N, O, S, Se, Si, Te, Ag, Al, 
Au, Ba, Be, Ca, Cd, Co, Cr, Cs, C 
u, Fe, Ge, Hf, Hg, Ir, K, Li, Mg, 
Mn, Mo, Na, Nb, Ni, Os, Pd, Pt, R 
b, Re, Rh, Ru, Sb, Sc, Sr, Ta, T 

i, v, w, y, z r J; Vf&zmi:*)mt£ti1z'>tj:< b 
t>loco5c*. mJiEFttmflEDS.tl ? HufEE-e^$ix^^ 

95, 5gf^50, 0^g^2 O^ffiHiCfe^r ir£ 
LjHk (6) 

©St«Lfc^ 20Sk/ (j+k) ^40 (7) 

ffl i: KMS © Pb^ k * m J§ ( t b fi X V > 5 r. t * # 
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tt, *e>fc*©±k:Ri+Ji*«^fcitSr4«f«i:-t-S« 

[m^e 7] ff*^5 5KfB*S*tfcJB»iftHE*fflL. 

t^o, 0. 3;S x/TSO. 5 

Ut*« *.fc»«SS«k«E» 4: , IftfElffffiSftttftlc l — If 

<om»B^m*ittm#®wi&8rfkmmm\zis^x u 

H:«!Eft*3M»*'fIsffl*Scfc*sv^-C u— !f*«r»9 SUB 



(6) #§SW7 - 2 2 3 3 7 2 

# s ^ ct i — if /<!7— srw«-r«#asr*-rs - 1 

10 ffiRl'— if 3tttt'<AO* ifAVvo*©JHJj8 
T, ISjSv, *#;y h@ (X/NA) v ^/U^iBxWil 

: 0. 5 1/NA (9) 

(10) 

Kifcfrifc-efco-c, »«±tc^e, iBftflE$ft:tt&fi? 

fcttRSifc: L-r LfcBU©* 

\z.mm&ft*fSL&is-itz>TMk'¥mm. mam*T&& 

TZX.mk. C*Lte»J©a&BE4fcHt|Rlfl«cl,-Cl)WB*Ji 
40 4:, «*'fk«^ii«i»^j*3J-J:9rfi51llto»*Srff*v^ 

k. *mm, wtm*m&rz>TMt. -fi\z.%mm®. 

[0 00 1] 

so L<mx.fi, mz-ttvk& j t?^T*tek'<DT-ru ym^zv 
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% D m%~*?y*J A* • *—*f4 xHf -§-# b<D^^ V>9 
[0 0 0 2] 

i"— WfefcJJMtLTWK (SARD *c«f 

mxmmmmbtizk^s&ffi&n^. c e s 

bTel^InSbTe 3&©fB&B?-Cli, ltS©f#^ 
[0 0 0 3] U6»U rw@(7)|5»^T*f±. f s/ htfi? 

•ktt« BWWl^ !FlliUffCJ:!K tBftM»*3MftU ft 

[0004] 0y*.f£, #§§¥4 - 2 2 8 1 2 7 -§-<k$8(C 

riSHI^tU X»t T. Ohta et al. "Optical Data Str 
age""89Proc. SPIE. 1078, 27 (1989) fete, fE^§?£ 

[0005] MMHMfftfrflHHe i'^FMfil LfcT 

[0 0 0 6] KE«8«ftOft60¥J6i Lttt, ffi^ 
ftlwj: 9Rat*iJ^b-*-*jKflc*ffiV^lffli£!i-Cl5»**t 
/c^— ^SrS^"t-5^fe*S#^3-2 9 2 6 3 2^i 

¥■5-7 3.9 6 l^#{d|B«$iXTV^o 
[0 0 0 7] fcj8 % #WHB»rett, JB*-#ftKIHJ0>*H 
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Mmmt&ftvzhnma t° y h ^m^-ti-r. - <D^mx 

v\ *j:b<r>XM.1fi&,Z>o 4#8B¥5-7 3 9 6 1-8- 

30 dSfo-5o 

.[00 1 1] ^r^-e, r<O^PjO^O@^l4, ±IEUfc 

[0 0 12] 

40 [«RHSr«fti-5 

(1) i©»M«>*l©«*EftfflafBIH:, S«±«-E 

S bx T eyApBqCr (1) 

-e*t>Six, «WBAttGe*Sj:t/I n*»&<C5jBl#*» 

K5cSf (La. Ce, Pr, Nd, Pm, Sm, Eu, 
50 Gd, Tb, Dy, Ho, Er, Tm, Ybfcit^L 
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u) ifcJ^Ag, Ba, Co, Cr, Ni, Pt, S 
i, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 
n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 
i, Sn, T ifc<tt5V^fo*S*2*d*&»Hr*tfc^ 
&< £t>—o0>5c*, HtlfECteS b, T e*5J:t«MEA 

«r*fc>U itrlBx, y, p, qjoJ;t;rO¥fi^^ti 
t>IS^-t^ h-C, tilf ft 2 ^ x ^ 4 1 , 25^y 
^75, 0. Up^60, 3^q^40, 0. l^r 

[0 0 13] (2) r.©*MO»2 0fljf*|B«ffl»K 
ft, *S±lCi>a(f*<tH:*aiJi*:^bT»rt*ftfc. = 

SbxTeyApBq (2) 

-C*fc>£ft, MIEAttG e*3J:tM nj6*fe*SJBl»a» 

6>»tfftfc^ft< i t— ocotc^. iulBBte^^y-f 

KTcSf&Jzl^A g , Ba, Co, Cr, Ni, Pt, S 
i, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 
n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 
i, Sn, T i *5J:t;v^&46»2»^?)Itfiifc'> 
ft< fct— ocr>5n*Sr«t>U ffiflEx, y, d*±(fe 
CO*firfiV>-ffttS^— fe>- h-t?, ^ft^ft2^x^ 
4 1, 2 5^y ^ 7 5, 0. l^p^60, 3 ^ q ^ 4 

o <Dm m 5 r. t Sr & f S o 

[0014] r. ft«t, tuiam i ^w«sB»ffl»«^«(nE 

C-C*t>Sft55c3RS:8fev^fct>0^ffiS-r5o 

[0015] o) ^(Dmm<Dms(ommmmmnm 

fi. *4E±Ka[«**:H:««l«*^b-C»j«*ft*:, * 

SbxTeyBqCr (3) 

a, Co, Cr, Ni, Pt, Si, Sr, Au, C 
d, Cu, Li, Mo, Mn, Zn, Al, Fe, P 

b, Na, Cs, Ga, Pd, Bi, Sn, Ti&XTf 

CttSb, T e&£Tfm^BX*mt>£ftZ7hmSlft<D'J> 
t£< t oOTt^^t>L, Sul5x, y, efci'tM 

41, 25^y^75, 3 ^ q ^ 4 0, 0. 1 ^ r ^ 3 

[0016] r ftrt. TOIBJB 1 <©«*IB»ffl»Bt<o«WB 
A'C«toSft57c*SrBfev^fc(Olc4BS'r«. 
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b, Na, Cs, Ga, Pd, Bi, Sn, Ti&XU 
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±Kfl[S!*fctt«aiJISr^b-C«fifcSftfc. 

(GeaSbbTec) 1-dXd (5) 
t»*foSft, ftufEXttC r :ioJ;t5Ag, Ba, Co, N 
20 i, Pt, Si, Sr, Au, Cd, Cu, Li, M 
o, Mn, Zn, Al, Fe, Pb, Na, Cs, G 
a, Pd, Bi, Sn, Ti, V, I n <fcU^ / 
4 K56*a»&fc54»fe< fcfc— o<Z>55*«:*:fc>U W1B 
a, b, cfeitfd^ -tft^PftO. 02^a^0. 1 
9, 0. 04^b^0. 4, 0. 5 ^ c ^ 0. 75, 

0. 0 3 ^ d ^ 0. 3, ^I^fo^r^^t^t 
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(GeaS bbTec) i-dXd (5) 
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1, Pt, Si, Sr, Au, Cd, Cu, Li, M 
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12a, b, c*5J:l5d3ftS. -tft-PftO. 25^a^0. 
40 65, O^b^O. 2, 0. 35^c^0. 75, 0. 
0.3-S'dSO. 3^iCfo5rt^»it^c 

[0021] (7) twai — 6ov^ft**fcia«©«« 
rashes:*-*-* r k ttwmt-rzo 

[0 0 2 2] (8) IMEl--6«)V^ft*»KB«©flMB 

. Wffi^^|2B*fcf*mfaXT*^SftS7cSI^^T* 
50 [0 0 2 3;] (9) tfj|S 2 , 5 *5 «fctf 6 COV^ft^(C|5 
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15 

#Wfc»j£#»^«»J<&J*#a» e> ft 3#f ffl^Sr-^A/T**3 
Wfl»fc#aa«Bltt»CT*&BI» 1 ~ 1 0 n m©glf#6 
[0 0 2 4] (10)Htfl22, 5%5&X$6<D\^-rfrtimi 

*3 9, Kifc^#©«j«7G*©IiS^©*na*, £ttftflt 
«5«fiK5c^W^M^<©?P{C^ LT 1 0 ~ 5 0 %ro®ffl 

[0 0 2 5] (1 1) HUIB2, 5tSi.Xfe<D1tv¥flii*\Z. 

[0 0 2 6] (12)HtTl22, 5*Jit5 6<DV>-fix^»tC 

©fi«jHUft^L 4:7c*lIl**fc«:ft:-&«la*©ilSIHjSj« 
#H(Cfc 9 

LjHk (6) 

OTt-C^Lfc^F, 20Sk/ (j+K) S40 (7) 

[0 0 2 7] (13) M12, 5*$J;l*6<0VvF;h,j&»»c 

*i9, iffiRjfoft^'0|kA^7 8 o* csii-e^r^ 
[0 0 2 8] (14)HfFfS2, 5t5j;a5 6©V^tt>5^C 

[0 0 2 9] (15)fIfS2 ( 5*3±t56<DV>i*tL^ 

[0 0 3 0] (l6)tfTG.2-, 5*5j:t/6©V>-r^^ 
*S9, KiB^»©«fttl*«>S»Wlllt©I!llii*lR)-e©* 
[0 0 3 1] (i7) .HfFlE2, Sisitfero^-ftv^U: 



(9) 7-223372 

mttMm&7$m^mM&&& fab* AsT- 

roUi:5nm£l±t% ^^»)^ro)KJ?OT (1/2) K 
[0 0 3 2] (18) Btff22, 5*3j:O5 6 05V^JX^tC 

iEffcrolf $ftfE®7l*lB£{c:33^T, ^ttffBtcoSt^J: 5 

9 *fcf± 1 0 KUBttOtimiBA^ntli. 
[0 0 3 3] (19)MIE2, 5*5«tt/6©V^iX*^ 

ffi»»fc»jfe*Si«t^i*»jiliJ«^*>&ft5*ffW«^A/-C 
339, i*ia^^©Wta^Mff*-|tg«)g$^l 0 nm 

[0034] (20)HfFfS2, 5*3&Xf6<OT<^-?tli>*i£ 

[0 0 3 5] (21)huIH2, 533<fct> ? 6 v-f *L>S>i- 
AE«©fflf«E»7fl»lttKi3V^T. 3tt*il<©»/*#J: 9 
tB*f «jfcB^i«v <b ft 5 #7LKw«ftti^ 

£r^/u-T?33 9, SR«j*##tinE#?LKWfflW©?LrtK: 
&%H,X\,^ZZk&!&®t.k-tZ>o 
30 [0 0 3 6] (22)h«s52, 533i:tf 6 W-ftLjW- 
E«a>fflf*E»7U»KK:*JV^T, SMK©a^5)± 0 
ft^Wt-i»^ii5V^JiSi»^^feft-5#5-?Le«)*fUl^ 

*0^Kffi*fflT»©**?l/+8:# 8 0 n m^T-Cfc 9 , 

T?Oi*«SSi52 0nmaT-e*>5riSrtt»it 

[0 0 3 7] (23)ftffl22, 5 33 <£U<6 

■ 40 ttMm£WL&&&^mM&ffcfti>>bti:Zffimto&i£AsX' 

339, 3tt*R©«jfc#©jgus#6 so* cj^rr-fo^ 

[0 0 3 8] (24)b5IE2, 5 33<fctf6<£>^T3x^S- 

33 9, .3K*R©»J*#0>Rifci&*2 5 0° C£lT-efo5 

[0 0 3 9] - (2 5) HUIS2, 5*5J;tJ'6(OV''-ftl.d»tC 
E«©««E«7U»fflHci8^T, S»n»Koaj«»J: 0 
50 «»Wfc»^*sWv^*ikjfefiJii»i6»6>ft5*fa«»Sr'&A/-T? 



-9- 



17 

T2o%sx±mti-zzt*w®.k-rz> e 

[0 0 4 0] (2 6) mtii±icmig-£tite&mm*:frV 

a* s u»m<vmi&frfr t>t£% mmft i-#* l x v * 3 r t 

[0041] ( 2 7) A&1E 2 6 {i|H«CDit«IE^»lK 
ftT-©**:^tSi;d*5 nmJJLk. 5 0 nm£lK'fc5r 
[0 04 2] (28) mFlE 2 6 i-IEtt«it#fE^ffla|E^ 

(Dftmfrbzco'mmxmii&mz.mxfxis'o . wisimm 
m<DWkmjjfa<D&£&5riTnu±.x^ ^mmmnmmn 

d/2) Etmsr tz&mt-tz. 

[0043] (.2 9) mm2 6\cmm.<vffimmmtmmm 

<Dftffifrh*<DmmijfaKte'W:{z.Mxtx$><o , tuiHwm 
[0044] (3 o) tuiE2 6 icmm.?>m%isz&mnm 

1 0 nmHif, S«I<0|gf£tTt**)5r t Sr#® 
[004 5] (31) WIH 2 6 KfE«©1*fRfE»ffliWBS 

<Offl<7>mWi.&MZ>M£&l 5 nrnKl, 7 0nmF;Tt- 
[0046] (3 2) fflg±HiiB:»*fcH:iSaiSSr^U 

[004 7] (3 3) MB3 2£t&0mRCftffl*K 
-C*©ft*MJ¥£>!>S2 0 nmOTffcSri^rtf tt 

*. 

[0048] (3 4) ME2 6£fci±3 2 (Cfa«©fi?$R 

lEftflJ*«fc*J^-t\ S«*lWt©«j*#<D»j£j9s 6 5 o 
° CUTX'hZZtZWMt-rz. 
[0 0 4 9].(3 5) HftlE3.2*fcl*3 2 



(10) t!?7-2 2 3 3 7 2 

laftfflwafctevr, mnmmnaat&nwunifi 2 5 0 

[0 0 5 0] (3 6) ffirlE2 6*fctt3 2rc>V-rtt*»fC 

£<>xmttm<o*:tiiz.tti,x2o%sx±mk-rz>z. tz 

[0 0 5 1] (3 7) *(f|B2 6$fci£3 2©V^"fiX*»tC 

1 o~5 o%<Dmm\z.ibz>~b*¥fmt-rz> a 

[0 0 5 2] (38) fulE 2 6 *fcf± 3 2 OV^ixa»tC 
LjHk (6) 

©3£-e^LfcBS, 20Sk/ (j+K) ;£4 0 (7) 

[0 0 5 3] (3 9) SdlE2 6£fci3 3 2 ©<^"f 

#7 8 0' CW±T*fc5^i:Sr#®i:-rSo 
[00 54] (4 0) HtrlE2 6*fcii3 2©Vvf*U&»Kl 

ta»}»«©26*^©»jSi:0«*l 5 0° CWJi-C*fe 
[0 0 5 5] (4 1)Stf|E2, 5i3j:U5 6©V^-fttMC 

IE«©if«IS^»)K(<i*5V^T, SMKroM^i 9 

t3"9, fl9iaB*fc.«B9IBX-e*fe^ix55c3S*SMo*5j: 
t/Si, Pt, Co, Mn, WT-JbSr t< „ 

[00 5 6] (4 2) **±fciff«*fctt««JB*rfl-L 
TfrMc^fc, ^^/U=3r-t:*-^©fi?.tt§:SttT^.CS 

[0 0 5 7] (4 3) 3&E±Citt»*«:W:filtlJ»Sr^U 
T^Sttfc, ^/w^-tf-A©BB,^*S(tT^C5 

50 £>5<fc 5"fcf)WE2lJ*^ , *r**$*5iai:Srfll*.-C*-5 
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[0058] mmm^comm^^-r^tzitxomcow- 

*9JKff«, InmEU:, 1 0 n m^T/J 3 £P £ LV\, In 
[0 0 5 9] AHb^&ttflttRESffl* 

[0060] mmiisxTm2<otimtBt*mitm<o9i 

[00 6 1] ^.^j/^ y V^©#£\ EilU8?$l&©i&Ji£ 

[0 0 6 2] (4 4) 3SS±Kittgf*fcHtftaiJiSr^-U 

x.XZZ.b&¥f®.k-tZ>. 
[0 0 6 3] (4 5) ffJlBl ~6, 2 6 *5.fcU< 3 2 ©^ 

*E««H*-e* 5rt £r#m fc-f-^o 
[0064] (4 6) f&El~6, 2 6 *J iU= 3 2 ©V^> 

[00 6 5] (4 7) HU.|S1~6, 2 6*5^0^3 2CDV^ 

[0066] (48) wnRmi&tt&nmm&tomsst 

^©IMSSO 1 caK'fc5> W1E1~6, 26 
*3 J; xt 3 2 ©v ^*ta»fcEf^W#E^#«:4ll;t;fc1* 

[00 6 7] (4 9) MI51~6, 2 6 3 2 ©V 

fW4 7 *fc«4 8 KlE«c©fi?$8E®/Bi*BIS:i®fl¥flS! 

mmvmcDRttmk vxm^tzmmm^mm^^x, 
wmsunmc>BUnm» 6 o %si±x$>z =. t zw&k-r 

[0 0 6 8] (5 0) S«J:fcitK*fcttfS«*fc4l'L 
S^^^jSVT, Btrl51~6, 2 6*5^1^3 2 ©V^ftV 
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KttRMfc z n s - s i 02 S©2S*ig©4 , raJl^1i 
x.Z>^k*%fWtk-rz> 0 

[0069] (5D mm±tzm.m-£ tz\*$mm*:ft l 

«*E^«fcfc:J:oTtt*&E«S^ttS£^5W«E 

ftkKEfftcisv^-r, aaRJt»qi:«s&H:«Wi«r^LTJB 

E^IIEflStc <fc o T«««rE«*fctt??£*-3 W*E«UB 
X, frOS i-Sn, Si— Ge, Si — I n-ft^H&l© 

[0 0 70] (5 2) 3SSJbJC«:S5*fctt«ai«Sr^L. 

*«EtMc*iVvt\ S«Ji»ciB:SE*fcHtfii«JBSr^L-C» 

X. N fr^fctttm , 1 5 0 n mHi 3 0 0 n mB 

[0 0 7 1] (53) atfg_kfcitt«* fcttfiMSSrfl- L 

aHHEJMSfcfc ± o Tfiffa «rfSft ^ fc (iS^-T 2- 1»$8E 

j&£*Lfc, zMvi^— if— A(D^ltSrSftT^C5^ 
E^**TslcJ:oTW*frEft*fcttW£i-3««E^ 
»i«SrE»JB*fcttaW<fc»tmb««>-^^^JiiU-CMl 
50 X., ^o3tA*f{B!lfCS i 02JSi:E®K{ll1-Z n S-S 
i 02Jl©2Ji#Jt©fft«JB**it5r.i:S:«MKii- 

[0072] (5 4) &mm2t3z.xf$>mm4<Dttn 

»2 S ZnS-SiOK S i-NfW, Si-O-N 
SiG-2, S i O, Ta2 05, Ti02, Al2 
03, Y2O3, CeO, La203, In203, GeO, 
Ge02, PbO, SnO, Sn02, Bi203, TeO 
2WO2, W03, Sc203, Z r Oit£k*<Dmk%), Ta 
N, A 1 N, S i3N4, A 1 - S i -N^W (0»Jx.fcf 
40 A 1 S i N2) t£k*<OWkMa. ZnS, Sb2S3, Cd 
S, IniSs, Ga2S3, GeS, SnS2, PbS, 
Bi2S3, SnSe!, Sb2Se3, C 

dSe, ZnSe, I niSes, Ga2Se3, GeS 
. e, GeSe2, SnSe, PbSe, B i2S e3&£f 
OtU'ytt, CeF3, MgF2, C.aF2*^fk 
4£>s fcSWS'i, Ge, T i B2, B4 C, B, C, * 

±E©*mi-ffiv^fc©t>©£JBv.^5©a*$?* b 

50 [00 7 3] #mS©^. Z n S £ 7 0 *:/l>%Sl±£ 
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tf*f*k &lZ-HZ n S-S i O2 Si, Ge09t 

<o&tt< om^%u±^un. S 

i, fcsiMSS i (nmk%o. 0»Jx.ff s i 02i:^2/BBt 
MEF*Lir\ KflU«a[iSTS:B6Cfc«>. Zn 

S-S i 02B<^£ia«l»{RHcRti\ ^S^3n 
m^L±<i:-r5o Sfc, s i 02«<ofi«»3B«»cJ:S 
IB«l^»«lffla**»*S^5fc»»C, JSS 1 0 nm 

mM2<Dftt>*) t LTJ2S i 02«^>J¥S^5 Onm» 
±2 5 0nmHTW$U\ *PflJB*>ft:b 9 tc 2 *R 
S:K»t SiO2i^ff|j:10nmH±8q 
nmHT^SSU^o ^n^co 2 JBKSrK^ -5 n t tt, 

[0 0 74] tMi40JHSf« s l. 7£AJ:, 2. 3« 
T60<61lCfe5^ If^3nmK±, lOOnmK 
T> *Ji:r;i8 0nmaJ:, 4 0 0nmKW#*t 
V\ 

[0 0 7 5] KltS 5 UTf*. Al-Ti, S 

[0 0 7 6] Si-SnJfc^Si-InS^ 

XT. «#**^tBlHl»dSffiTbftv>fc»jjaF*bV\ 
[0 0 7 7] Si, Ge, C, Au, Ag, C 

u, Al, Ni, Fe, Co, Cr, Ti, P d , P 
t, W, Ta, Mo, Sb0>7c3R¥tt. ^fcfctmfeS: 

[00 7 si r^njffi^tt, '*st-a:®. 

Srffl^T^S^ *<Dftt>9-lc^ tfV^-u?^^^ zntf 

fcft*3Mb;tf 9 * * if & JB v vc fe <fc V \, 
[0 0 7 9] H1I4, Klt»5i3J:tf«»ll2 0— SB 

sr«»Bfc**Ba««is, «*-t*awi/«wi2/B: 

«W3,-»Kl/ / IB«K3./^ra*4. Sffil/ISftBt 

3 /suttm 5 & zamare fe . ££*<t> fe ^ jt : x st ; 
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[0 0 8 0] BLbatxfc J; 5 r OjlJ£#JOlt$B12^ 

ffi*J:5#»III©»#lftiLds-Brl|-e*>S. ISft • 

?H*Kffl v ^ 6 -f$t<D'< V —i>m < T J: v ^ t v * 5 
fefc5o 

[0 0 8 1] (5 5) a«P4ftK*fflL,ffllf— ^oHHIt*: 

[0 0 8 2] (56) ffifcffcriMfr J: 9 tetttttZlMiaSjlE 

[0 0 8 3] (57) ttftttK^ttl b«*««>5p*a«J« 

[0 084] DeEfFg (8) 
irt, HtfgEEteS n, Pb, Bi, Zn, Ga, In 

a>b»f*h,fc^fe< t fe tuffiEf^As, 

20 B, C, N, O, S, Se, Si, Te, Ag, Al, 
Au, Ba, Be, Ca, Cd, Co, Cr, Cs, C 
u, Fe, Ge, Hf, Hg, Ir, K, Li, Mg, 
Mn, Mo, Na, Nb, Ni, Os, Pd, Pt, R 
b, Re, Rh, Ru, Sb, Sc, Sr, Ta, T 
i, V, W, Y, Z r £V&%m£Vm&frtl'J>?j:< t 
fe lo<7)^*§r*U ffilEFf±MiaDXtMfriaE"C*§ 
ft5«^<£>'>fe< £felo<D7cSi£:3tU T 
1, Br, CI, F, H, I, P*fct5-i^"C# 

5. MiEe, f Rxfginmm^^-rtihmT/*— 

30 ±>hX\ tn^rL3 0 ^ e ^ 9 5. 5 ^ f ^ 5 0, 0 
^g^2 0Offimcfc5ri:W*U\ 4 0 

^ e ^ 8 7, 13^f^40, 0 ^ g ^ 1 0 CO^HiCfc 

[0 0 8 5] m^FX'itZtl&Tcmte. «x.tf, HUlSD 
^ET^^tb^TC^^^tL^ttS n^tf T e 
fi, S nMT e &Lft-<Dfc^-Vfc*ht£ *fc. fu!5 
D, D' (BuiEDdSJblBS n, Z n(Dj: 5 i-D, D' 2 
tcSI(0»&) , E, FCOil^fc^-C, D-E. E — 

40 fefc*t^*\ * H B B ^^feoT^TfeD. D-D' OB^ 

± 9 1 5 ox:si±M&iim\<^z. ir*ff*uv\ 

[0 0 8 6] (58) «tfttR3ttti bffl»J^Ji. S/C, 

[0 0 8 7] SepMqNrOs (11) 
iffBMIiln, Sb, B i, Te, Au, B, 
Cs, Sn,. T 1 , S, G e, Fe, Z n^feSfitLfc 
^fe< fcfe I'o^tc*. StISNttAs, C, N, O, S 
■ , i, Ag, Al, Ba, Be, Ca, Cd, Co, C 
50 r, .Cu, Hf, Hg, I r:, K, L i, Mg, Mn, 
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Mo, Na, Nb, Ni, Os, Pd, Pt, Rb, R 
e, Rh,Ru, Sc, Sr, Ta, Ti, V, W, 
Y, Zr, Pb, Ga, U&tf, S e XtfiWEMt?* $ 

lO^I^U WilfBr, CI, F, H, I, P 
fc1-S£4#-C*S. Sfc, WlBp, q, rRl/s©# 

5, 0^q^55 s 5^r^50, 0 ^ s ^ 2 0 CD^ffl 
i^W^^^K, 5 0 ^ p ^ 8 0. 0^q^4 10 
0, 1 0^r^40, 0^ s ^ 1 OO^ffltCfc^r * 

2 O^k/ ( j +k) ^40 
a»«»*ffl LfflRoSJWa^dS (GeSb2 
Te4 ) 80 (Cr4Te5 ) 20"Cfc5SHK 5t (7) <D 
L(iGeSb2Te4 s HttCr4Tes t^ot, k/ 

(j+k) H2 0-C&So -rt#7C*^g^%^ t 
tl^th* LOGelil 1%, Sb(j:2 3% Tett4 6 
%, H(£>Crf3 9%, Tefil 1 %"Cfc3 0 t^X\ * 

(7) tftl§I± 1 Ogf %oaifiLOG e li 1 - 
2 1%, Sbfil 3-33%, Teli3 6-5 6% H 20 
CDC r {3 0-1 9%, Telil-2 1°/ot*S 0 

[0090] ceo) m&&f&fttmm&i$iftiiZs v^-r 

[0 0 9 1] (6 1) JifaS: (8) *5j;t* (11) OjfE 

[0 0 9 2] «»^^OJS^»OfPtt. JO 

biRo^ss^^^ftosijc^-r ssa^-e 10-5 

[00 9 3] (62) ffijR^^ t ffitt^Ofi^^ 
[0 0 9 4] ffffifOM^tfc 
[0 0 9 5] (6 3) Ki»jS*^©¥«9iBfi8tt. TfSO 40 

5v^f±. ha 8 0 om^fe^tsr fcj&s-c* 

-rti^±i oii^%^fflrt(c$>sfcosr*g-r («t> 

mZ) o 0!l;tl£> BaPd2 0>4&£\ ^fh^fh(Dytm<0 

Batt3;3%, Pdl46 7%-Cfc5 0 . 
T\ I&/&B a P d2 d»6©T*t*S± 1 01^%^! 
«v Bali2 3-4 3°/o, Pdfj:5 7-7 7 %T*fc5o 
[0 0 9 6] <Am>B aPd2 , BaPds , NdP 
d, NdPds , NdP.ds , Nd?Pt3 , N.d3 P t 50 



[0 0 8 8] (59) ttfiMMR*ti] Lffl WK<Z>5PiS«fi!i 

LjHk (6) 

T5t (7) ^©HolE^SrSJWflJilttU -Lfa*KSr« 

riM-s#5E*oiif--c«>^#*tt, a: (7) -c»*s« 

[0 0 8 9] 

(7) 

2 , NdPt, Nd3Pt4 , NdPt2 , NdP 
ts , Bi2Nd, BiNd, Bi3Nd4 , Bi3Nd 
5 , BiNd2 , Cd2Nd, CdNd, Mn2Nd, M 
n23Nd6 , Mni2Nd, NdsSb3 , N d4 S b3 , 
NdSb, NdSb2 , Fe2Nd, FenNd2 , C 
s3Ge2 , CsGe, CsGe4 , NdsSi3 , Nd 
5Si4 , NdSi, Nd3Si4 , Nd2Si3, Nds 
Si9, Cs2Te, NdTe3 , Nd2Te5 , NdT 
e2 , Nd4Te7 , Nd2Te3 , Nd3Te4 , Nd 
Te, Ce3lr, Ce2lr, Ce55 I r45, Celr 

2, Celr3 , Ce2 I r? , Celrs, CaPd, 
CaPd2 , CaGe, Ca2Ge, GeNa3 , Ge 
Na, CaSi2, Ca2Si, CaSi, Se2Sr, 
Se3Sr2 , SeSr, GeSr2 , G e S r , Ge2 
Sr, SnSr, Sn3Sr5 , SnSr2 , Ce2T 
1, C es T 1 3 , CeTh , Ce3Tls, CeT 

1, B a T 1 , Pdi3Tl9, PdzTl, PdsTl, 
Mg2Si, MgzGe, BaPd2 , BaPds , Ce 
4Se7 , Ce3Se4 , Ce2Se3 , CeSe, Ces 
Ge3 , Ce4Ge3, CesGe4 , CeGe, Ce3G 
e5 , CesSi3, Ce3Si2 , CesS i4 , Ce 
Si, Ce3Si5, CeSi2, CeTe3 , Ce2T 
es , CeTe2 , Ce4Te7 , Ce3Te4 , CeT 
e, La3Se7 , LaSe2 , La4Se7 , L a2 S 
e3 , La3Se4 , LaSe, GeLa3 , Ge3La 
5 , Ge3La4 , Ge4Las , GeLa, G e 5 L a 

3, BaSe2, Ba2Se3, BaSe, PdSe, M 
o3Se4 , MoSe2 , Ba2Ge, BaGe2 , Ba 
Ge, Ba2Te3 , BaTe, Ge2Pd5, GeP 
d2, Ge9Pd25, GePd, Ge3Pt, Ge3P 

t 2 , GePt, Ge2Pt3 , GePt2 , GePt 

3 , P U3 S n , . P us S n3 , P us S n4, P us S n 
7 , Pu7Sns , PuSn2 , PuSn3 , PtsTe 

4 , Pt4Tes , PtTe2 , GeNi, G e 3 N 

is , Ge2Nis , GeNi3 , NiTeo.85, Ni. 
T e.o. 775 , N i 3 ±x T ex , C r 1 1 G e i 9, C r G 

e , C r i i G e 8 , C r s.G e3 , C r 3 G e , CrSi 
2, Cr5Si3 , Cr3S i, CrsTes , Cr4Te 



-13- 



25 

5 , Cr3?e4 , Cri-xTe, Ge3Mns , GeM 
n2 , MneS i, Mn9Si2 , Mn3Si, MnsSi 
2 , MnsS i3 , MnSi, MnnS in, Mn2 S 
n, Mn3.25Sn, MnTe, Te2W, FeGe2 , 
F e 5 G e 3 , Fe3Ge, Fe2Si, F e 5 S i 3 , F 
eSi, FeSi2 , Ge2Mo, Ge4iMo23, Ge 
I6M09 , Ge23Moi3, Ge3Mos , GeMo3, M 
o3Si, MosS i3 , MoSi2 , MoSn, MoS 
n 2 , M o 3 T e 4 , MoTe2 , Si2Ti, SiTi, Si 
4Ti5, Si3Ti5, SiTi3, SnsTie, Sn 
3Ti5 , SnTi2 , SnTi3 , CoGe2 , Cos 
Ge7 , CoGe, CosGe3 , Co4Ge, C03T 
e4 , Ge?Re3 , ResS i3 , ReSi, ReSi 

2 , R e 2 T e o 

[0 0 9 7] (6 4) niRjAA^Oip«|BAM: % £7^ 

[0098] <BS>C s3G e, B a 2 T 1 , GePd 

3 , FeeGes , FeTe2 , CosGe2 , Nd3P 

d, Cs3Te2 , Ce4lr, NaPd, CasPd, 
Ca3Pd2 , Ca2Ge, Se3Sr, CesTl, Ce 
Se2 , Ce3Ge, BaSe3 , GeSe2 , GeS 

e, BaTe2 , GePds , GesMnn, MnTe 
2 , Ge3W2 , FeGe, Fe4Ge3 , Fe3Sn, 
Fe3Sn2 , FeSn, CoTe2 Q 

[0 0 9 9] (6 5) *7C. 

[0100] <CH>Ba4Tl, CsTe, B a 4 T 
1, BauTl, CdnNd, CdeNd, CssT 
e4 , Ca3Pd, CasPd2 , S 113 S r , B a 1 3 T 
1, PdTl2, FeSe2 , FeSe, Cr2Te3 , 
CrTe3, FeSn2 c 

[0101] (ee) mm&j&ft t tt huib Amicmf 

fcfc<0«rttflH-S£#* mmk&ft<D¥%lM&te. TIB 
vm<n1im*<oo kh— fclXHtrttKiE^ 

[0102] <Dgf>Sn, Pb, Sb, Te, Zn, 
Cd, Se, In, Ga, S, Tl, Mg, TI2S 
e, TISe, Tl2Se3 , Tl3Te2 , TITe, 
InBi, I n2 B i , TeBi, Tl— Se, TI- 
Te, Pb — Sn, Bi— Sn, Se-Te, S - S 
e, Bi— Ga, Sn — Zn, Ga — Sn, Ga — I 
n, I n 3 S e T e 2 , AgInTe2, GeSb4Te 
7 , Ge2Sb2Tes , GeSb2Te4, G e B i 4 T 
e7 , GeBi2Te4 , Ge3Bi2Te6 , S n 2 S b 
fiSen, Sn2Sb2Se5 ", SnSb2Te4 , Pb2 
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SbsTen, CuAsSe2 , Cu3AsSe3 , Cu 
SbS2 , CuSbSe2 , InSe, Sb2Se3 , 
Sb2Te3 , Bi2Te3 , SnSb, FeTe, Fe 
2Te3 , FeTe2 , ZnSb, Zn3Sb2 , VT e 
2 , VsTea , Agln2 , BiSe, InSb, I 
n2Te, In2Tes , B a 4 T 1 , CdnNd, Ba 
uTl, C d6Nd, B a2T l c 

[0103] (6 7) mm&i&ftbisxmzBmzmf 
tci><D*®im-rz>k%, tie 

10 EW1^5VM<it-f, tKi^tiM^ 

[0104] <ES¥>Sn, Pb, Te, Zn, Cd, 
Se, In, Ga, S, Tl, ThSe, TISe, 
Tl2Se3, Tl3Te2, TITe, InBi, In 
2Bi, TeBi, Tl-Se, Tl-Te, Pb-S 
n, Bi— Sn, Se— Te, S — Se, Bi— Ga, 
S n-Z n, Ga-Sn, Ga— In, Ba4Tl Q 

[0105] (6 8) mMMt&fttisXtt&cmicmtf 
20 tzh<D&mm-rz>k%, n^t^<o^mmt. tie 

[0106] <Fp>Sn, Se, In, Ga, S, I 
nBi, I n2B i, TeBi, Tl— Se, Tl— T 
e, Pb — Sn, Bi— Sn, Se— Te, S — Se, 
Bi— Ga, Sn — Zn, Ga — Sn, G a — I n Q 

[0 10 7] (6 9) «*«K*ffiLffl*R^«a«*fc 

[0 10 8] (7 0) *»MJC±SjB»««*ttlbffl» 

mmm^m \,mmmv>mmm.mk ftsw-eti^s 
mm vte^xmm&f&ftfimmcm& zmmi&m&m l 

frmv&<DRMyt&&fttt<DfLti&femirZ^gik, _b 

#*L<. 3ffiF£iUi*.#<-t-5#aSr*-t-Sri:dSJ:D 
50 [0109] (71) jfifitffeK&ttl L if fttt'^u* 
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(15) 
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U/NA) , /^^Ifx^TlB (9) &TJ 5 (1 0) 05* 

0. 4 A /NAg vTS 1 . 5A/NA 
0. 3 S x/TSO. 5 
££>(;iT12 (12) (1 O) ©i8«Sr*fcf »[0ll0l 

0. 5 1/NASvTSO. 9A/NA 
(7 2) »K±fcittSS**:ttfiiWi«r^b-r^**L 

X. SR«Wt«-r«««E»ffllllEfleSr«^5«*«)|E 

[0111] (73) m&±\z.m.m-£tzte&mm&fri, 
awn**-*- 3 tiracflUBiKft *• ffl v * z,mn<ofa$m*.5> 

[0 112] (7 4) (1) *»5> (6) ^C*©fl!r*|E 
[0 113] (7 5) a6«±K:itt*4fcH:«aWISr^L 

[0 114] (7 6) *K±Kit[tt* Sr^l, 
5«fc 5lwBWB«fiJi»S:fi!JfiS**lSi:f BIJB. KM® 50 



25 



(9) 
(1 0) 



(1 2) 

[0115] (77) aag±tcjaas*fctt«ai»sr^u 

fx* v *oort»jftJ*&-©£rtr*«rfflW#fil KSEfls $ * S 

[0 116] (7 8) M!EiS5i»£/&£i: Lt«, 
tf, LaTe3, LaTe!, La2Te3, LasTe4, 
LaTe, La2Tes, Lade?, LaiTe, La2 
Sb, La3Sb2, LaSb, La Sb2, LasGe, 
La5Ge3, La4Ge3, LasGe4, LaGe, La 
3Ges, Ag2Te, Cr3Te4, CrsTes, Cr2T 
e3, Cr4Te5, CrSb, CrsGe, CrsGel, 
CruGee, CrGe, CniGeH, PtTe2, P 
t4Te5, PtsTe4, Pt4Sb, Pt3Sb2, Pt 
Sb, PtsGe, Pt2Ge, Pt3Ge2, PtGe, 
Pt2Ge3, PtGe3, NiTe, NiTeo.85, N 
iSb, NhGe, NisGe2, NisGea, NiG 
e, CoTe, CoTe2, Co3Te4, CoSb, C 
oSb2, CoSb3, CosGe2, CosGe3, CoG 
e, CosGe7, CoGei, Si2Te3, S i Sb, 
SiGe, CeTe, CeiTe4, Ce2Te3, Ce4 
Te7, CeTe2, CeTe3, Ce2Sb, CesS 
b3, Ce4Sb5, CeSb, CeSb!, CeaGe, 
CesGe3, Ce4Ge3, CesGe4, CeGe, Ce 
3Ge5, CesSi3, CejS i2, CesS i(, CeS 
i, CesS is, CeS iz, Cr3S i, CrsS i3, 
CrSi, CrSi3, CrSi2, Co>Si, CoS 
i, CoS i2, NiSi2, NiSi, Ni3Si2, N 
i2Si, NisS i2, NisS i, PtsSi2,-Pt2 
Si, PtSi, La S ii, A g 3 I n , A g 2 I n , 
Bi2Ce, BiCe, B i3Ce4, B isCes, Bi 
Ce2, CditCe, CdfCe, CdsaCen, Cd3 
Ce, Cd2Ce, CdCe, Cesln, Ce2ln, 
Cem I n, Ce3l ns, Ce In2,.Ce Ins, C 
e2Pb, CePb, CePb3, CeiSn, CesSn 
3, Ce5S.n4, Cell Snio, Ce3Sns, Ce3Sn 
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7, Ce2Sn5, CeSn3, CeZn, CeZn2, C 
eZn3, Ce3Znii, Cei3Zn58, CeZns, C 
e3Zn22, Ce2Zni7, CeZnii, Cd2iCo5, 
CoGa, CoGa3, CoSn, Cr3Ga, CrG 
a, Cr5Ga6, CrGa4, Cu9Ga4, CuaSn, 
Cu3Zn, Bi2La, BiLa, B i3La4, Bi3 
Las, BiLa2, CdnLa, Cdi7La2, Cd9L 
a2, Cd2La, CdLa, Ga6La, Ga2La, G 
a L a , G a 3 L a 5, GaLa3, I n3La,' I nzL 

a, I ns L a 3, InxLa, InLa, I nLa2, I 
nLa3, LasPb3, La4Pb3, LaiiPbio, L 
a3Pb4, LasPb4, LaPb2, LaPb3, LaZ 
n, L a Z n2, LaZn4, LaZns, La3Zn22, 
La2Zni7, LaZnii, L a Znn, N i B i, G 
a3N i2, GaNi, Ga2Ni3, G a 3 N i 5 , GaN 
i3, Ni3Sn, Ni3Sn2, N i3Sn4, NiZn, 
Ni5Zn2i, PtBi, PtBi2, PtBi3, Pt 
Cd2, Pt2Cd9, Ga7Pt3, Ga2Pt, Ga3P 
t2, GaPt, Ga3Pt5, GaPt2, GaPt3, 
In7Pt3, In2Pt, In3Pt2, InPt, Ins 
P t6, In2Pt3, InPt2, InPt3, Pt3P 

b, PtPb, Pt2Pb3, Pt3Sn, PtSn, P 
t2Sn3, PtSn2, PtSn4, Pt3Zn, PtZ 
n2, A1S, AI2S3, BaS, B a C2, CdS, C 
04S3, C09S8, CoS, CoO, C03O4, C02 
03, Cr203, Cr304, CrO, CrS, C r N, 
Cr2N, Cr23Ce, Cr7C3, Cr3C2, Cu2S, 

C U9 Ss , CuO, Cu20, In4Ss, I n3 S4, L 
a2S3, La203, M02C, MoC, Mn23C6, Mn 
4 C, Mn7 C3, NiO, S i S2, S i02, Si 
3N4, Cu2Te, CuTe, Cu3Sb, Mn2Sb, 
MnTe, MnTe2, MnsGe3, Mn3.2sGe, M 
nsGe2, Mn3Ge2, Ge3W, Te2W, AlSb, 
Al2Te3, Fe2Ge, FeGe2, FeSb2, M03 
Sb7, Mo3Te4, M o T e 2 , PbTe, GeP 
d2, Ge2Pd5, Ge9Pd25, GePds, P d3 S 
b, Pd5Sb3, PdSb, SnTe, TisGe3, G 
e3iVi7, GesVii, Ge3Vs, GeV3, VsTe4, 
V3Te4, ZnTe, Ag2Se, Cu2Se, AI2S 
e3, I n A s , CoSe, Mn3 I n, N i 3 I n , N 
iln, Ni2ln3, Ni3ln7, PbSe, t£ H<DM 

[0117] ~fhb<D*Xte, LaSb, CrSb, C 
oSb, Cr3Te4, C r 2 T e 3 , Cr4Te5, CoT 
e,.Co3Te4, La-Tea,*' Cu2Te, CuTe, C 
;u3Sb, MnTe, Mn.Te2, Mn2Sb^»9^(D^ 

*■< t'i> lo^^t-^i^u^o ^oiiii, mtfrmtm 

^{C»^C0T% 7^X^^b(C< <^t>^SV^- t 



(16) ^¥7-2 2 3 3 7 2 

30 

[0118] mm^m&j&ft*^*ftz>mm. mt 

10 [0119] mE«*E»ffl»Bt"ew:, mmmm&i&ift 
[0120] ^mmzi®mk*tz>j&ftk L-m, 

[0121] mmmm&j&ft<DmvTm<Dm&i$ni tm. 
x(ommn n 2 1 mm k 2 (ou<d^^^± a o % ^ 

LV\ 

[0122] ni b m<DM&± 1 0%^F*3, ki£k2CD 

7 0%«I*9-T?fc<9. I ( (ni + i ki) - 

(n2+ik2) ] / [ (ni+iki) + (n2+ i 

k 2 ) ] 1 2 xmt>£thz&ffiRftm&6%&T&hz<D 

#*#*LV\, *7t, nitn2<7)i^±10%K^ ki 
b k2 0H^± 7 0%£A\HXtbV . J.o#®Ktt^ s 2 

rtn mmzm< i,xw±m^^^±^ < u # 
40 mx<DytWciL&&5 <r<ni<cft& ia\ 

[0123] mm&f&ftvmmm (n, k) co»^Lv^ 

mmte, fflI«^^ G e - S b - T e i^lt, 
5. 0 ^ n ^ 6 . 2, 1. 1 ^ k ^ 6 . 1 X%> 9 . 

mmtf&ftft I n - S b - T e ^(Digr&te. 
1. 5<n^l. 8, 0. 6 ^ k ^ 3. 6 Xh& Q 

[0124] mm&&&*mmmmmmmnm^&^ 
x. Mm&j&ft<n^mm*wm\^ 

50 j&<D^-ftifr-oZ:m< b, mU<D80%&±, 
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* l < i4 9 o %«±£s r <Dmm<oM&<og!i*&mfc-tm 
[oi2 5j mmszmmmm<v&mizm^->z rnrnm* 

[0126] ^mm<D®mm\-i. m*.t£T* y /mm, 
(f7B^ * if© 7 s> ifflg^c if it «t «? mm.-rz> r t 

[oi2 7] iiti^cD^astt, M&mMk*. mt 
us. mm. m\M. twvm mtm, 

mm. &z^n&mt£k-&^&k^zmmy!> 

* k\c£ <9 i k -So #7^, 51, t7 

[0128] fflgmn&ffl&lomb LXt±. C e , L 50 
a, Si, In, Al, Ge, Pb, Sn, Bi, T 
e, Ta, Sc, Y, Ti, Zr, V, Nb, Crfci 

Cd, Zn, Ga, In, Sb, Ge, Sn, P 

b «fc 9 fc«*J: <omtititi^f£< khi mjmnmt 

^*fc(4-fe^>"fb^, Mg, Ce, C a?£k<D#iUkVo. 
Si, Al, Ta, B^ifro^-fk^ Sfcte, 

Ce02, La203, S i O, S i O2, In203, Al 
2O3, GeO, Ge02, PbO, SnO, Sn02, B 40 
i 2 03 , T e O2 , WO2 , WO-3 , T a 2 OS , S c 
2O3, Y2O3, T i O2, Zr02, CdS, ZnS, C 
dSe, ZnSe, I n2 S3, In2Se3, Sb2S3, 
Sb2Se3, Ga2S3, GaiSes, Mg F2, Ce 
F3, CaF2, GeS, GeSe, GeSez, Sn. 
S, SnS2, SnSe, SnSe2, PbS, PbS 
e, Bi2Se3, B i 2 S3, T a N, Si3N4, Al 
N,.AlSiN2, Si.Ti.B2, B4 C, S i C, 
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[0 12 9] ^flh<Doh, ffiHkyoX-lt. ZnSStli 

S9«</£<, ^^T*^@-C&5^T?» T a N, S 
i3N4, A 1 S i N2*fcl4A 1 N (Sfc/VV-? = ? 

(4, &a s ^5&-e*>3'j£-C\ Y2O3, SC2O3, Ce 
O2, T i O2, Zr02, S i O, Ta20s, In 
2O3, AI2O3, S nOzffeUS i Oz-g.tzitttLlbiZ 

[0 13 0] ffifEfi&M - mm®>, fc5VM4«§ 

mm-^wmo 2 e&s vm* 3 m&>±<o&mmmz-rti 

• [0131] MEIHiJIKiAMbtrttffi-re BSBfifc 
^flT*fe5„ 0<J;ii4\ U50~500nm© (Zn 
S) 80 (S i 0 2 ) 20ST-I4, fiMKSAA, E«-JH*4$ 

[0 13 2] BfrlEt*»^l44fc, ucfttttfe® 
«*«*Hc J: 0 r. t tT? # 5. 

[0 13 3] *§$£4£)<Z>{fc»gli. 

tf-AjR*, y if lei !)«Ltfc iv^ 

[0134] -mz.. nmcyt&mfrtzk. nm<om 

[0 13 5] T#<D3bm*J: 9±#<-T-5fci?)lc«:, IE 

0jR©J6»fSr«il?-*-a:rSB»lB5*Srjl5iE>, , ffix^DSr 

[0 13 6] «fWJi©«-«SraaiC»*i:, ItSIE^ffl 
»K©«*J«>^j5c< k ■b-UZ&ttZZ.k fcT't 

[0 13 7 ] <$mmcomm3.. 3 nm£l±, 4 0 0 nm 
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Kisser, tt*aa b*©«*ftia-eiE»ffl»i««5Si** 

[0 1 3 8] KWSt Lt\ fUiet***S2. OW/cm 
• d e g^±©i§5?&te^*m (WtfcfAufcif) &± 

«flWiKt>» JRei»*ojl5v>fl-» (#lx.i:f A l 
2O3, A 1 N, Si3N4, Z n S^iffc-SVMi^rtl-t-ifi 

tgS (0. 02W/cm' deg«± ( O. 1 W/ c 
m • d e g£TF) ©W»4rffll\ f f H 1I5rf < 

[0139] titmsmmnm&mmmicmm 
[0140] 5.ktm<o#mmtttRtt0>w\£. mm&m 

«M.fc0fcS 3 iftiLt, ¥J|ft>MJI 
[0 14 1] ffiG&K. lESJHSSBI, ffcRg, ^KS*5 

^ xvi^i }?<D*mfa e> v vrna>qHtt»e u -eft 
[oi4 2] mszmstmmm. &nm. <pmm. km 

[0 14 3] tfrG0flmeftffl*Kr*« #**K»#:*^ 

[0 14 4] a-frJt*tt, * 

4 0 %£1T^ S »* L < , 2 0 %WT3 S J; D LV V 
[0145] roi 5 fcffi-a-Rfbfcfrfc 5 rtlci "9, 

[0 14 6] tae^ (*i^ft) Kx^xmmv 

KARONS tr«>&d»Ci&Mf[:d 



08) 2 3 3 7 2 

[0147] ^om&vm-^.L^^m&ikmk lth:, ey 

w— r-^tts^j l wg*©i« m^¥*ff U— if tf> b © 
[0 14 8] ^sKy KSSr2 /im£lT*-C**Ufc^— 

i ia*H- -5 tmx^wM © w— tf jtfisw & «rtg t * s „ 

[0 14 9] ^a-^t^jKy hfi, 1^— ©!B^ h 9 y ^ ±t- 
M?iJ^-a-rt<tv^^ 2o*>SV(4-?:ti,«-H© h5y^ 
Jil-MJiJ^-frTtiv^ hyy?±k b y y 9 IHlcHi* 

[0150] xxv— fhzwtmmji^m&i'— v** 
*t$v vx-$>titzyt&&& (i/2) ic/i5*z:g-c©ii: 

S> ffiR^©3fe^^s/ h-C-fc^BfJlEfiLMT*©*^) ^ 
[0 15 1] JB*fl:S:lB»h9s'^±©*-e^CS*» 

30 [0 1 5 2] 0!l;ifcf, Sb, Te, Gefc'WCrtt 

^*B:^{-J4S b, Te, Ge*J<tU5C 
r©j5S : f^5*<i^-&-bTV^V^-a-*s#V\ Sfc, r 

40 ryt&mktisxmmmm&f&SiikzitSo :?ts 

*]^*>5. 

[0153] i>— if if ro^/v-^— tr- a SrfiB&hh 

- m#icmm/kf&ft*m.m*>zwz&&isitzz:ki>sx'% 

50 3MEffKoS^'(a*rMH»bft^) © 
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[oi54j :©$i <ow&jjm-vtt % mm.£.&&tim 

[0 15 5] t&M,fc-r?>s<7— U"<A'k$WMtKi&\tW 

[oi56] r<£>3§e;§(z>jfi i ~& 6 <Dtitm.m,mmmmT? 

fUJB1-5&Wi:fc< , m<DM-ft.mt*ftkf»kWt>t£^ 
mbi^D&^FE&mitK tot, 3t^fl*H4©<D^-ft:S:e 

[0 15 7] ifeStS^MfW^b, 

[0158] ^fc, mmmmsgt, &mm&i.Tfpmm 

[oi5 9] r©»Moa5io««iaeafrtt, buieis 
[0160] w)a&mmm&mnm<o'j>t£ < t 

[0 16 1] r<p*W©»2©««Bft«EfrH:, iffilBft 
[0 16 2] 

*jxfcfflt\fc«*Sa&tt#-CH:, S b *5«fctf T e KUWIB 
^ix Lfc*©SMM3 <fc tfflHfr asgMMteftit: S *t 5. 

^^X'^^m^i-i±mmmf>m^x\,^^mm^"pm 
^ tt£ft*rat*jfc (c/n) ijssiEu e«- 



(19) mmW-7- 2 2 3 3 7 2 

[0 16 3] Sb> T eioiT/WIBBSfcttXT-^^S 

*x 5 tc ^ ic $ h ic mm a -c* *> £ 5 tc^ 5 

[0 164] r©»M©!ll5i3j:T/JR6©fllP«IB«kffl» 
[0165] -comw^m 1 ©flMR!Bft«Efl:-Ctt» ttJtE 

mi~m6(Dffimmmmmmzffix-xi,^z><DX\ mm- 

[0 16 6] £©»W©JB2©flraiB»«ffT?fi, Mia 

sg i ~m 6 ©ttrwiaakfflWitwv-fix** <t 9 9 
$M*mz-*x?£^ tb±i>**>ytxrt Liz 

[0 16 7] r©»MO*3©««Eftj«fl:-CHt, B&IE 

& 9 = > hds#^e>tt^< -toils 

[0 16 8] ^i^k^i^ffi^^Bl^iSVN 

[0169] mmmm^-m ^mmm<D¥%>M&t&m&- 

50 .«SC (.8) T?aSixSt>©i:i-*fc*» afOAff^ 
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ihf5^*^to 0 (12) ^(7)FtLtfji(fTl 
%&ff£~&Z>b. C/N^#< b&X$Z> 0 

[0170] ^m<ommmm^m\^mmm.x\^ mm 

is (9) m(io) ommzmtz-t^kicj:*)^ mm 
mm^m^m<D^*?m^<D±%z*m^K&ib. mm 

*&w&Lft<Dmmzm^^xi>, mmmm^mv^-^f^ 

[0171] 

immm] ^.(D^m^mmm^xoxmm^mm 

[0172] immmu 

mat • mm m 3 r <Dmw<Dn i 

[0 17 3] *i\ Sgl 3 cm, ffS 1 . 2mmTS 

[0 17 4] hpy.^^/^ij v^SBMJ: 

9, S«l±iC*i* (ZnS) 80 (Si O2) 2ojg|<fc«9 

ttz>i%mB2&mmmi 2 5 nmtwi 5»c*j*l 

esg (BS*T) S:littWMf3nm4«l 
7ct&, ^£<£>±MS bieT essG ei6 C r 13. -f-*fc*> 

( (G.,e2 S b2T es)- 7 (Cr4Tes) 3) (7)|R/£<DfS 
M3^1fl!)3 0nmit«lf: o Cr4 
T es?— V bG ez S b.2Te5^-^^y FiridJzS 
BteraSp^y^ft&JBt^fc. ft«Cr4Te 5 IO^ 
Xtt2-20nmiS, ftOtrV^te (1MX) X 

(1. 5-10) asasuv\, 

[0 17 5] C r4T-e5Rft^f Lfc^t5^gl44 
[0 1 E«Bt3_blc: % (ZnS) so (Si 



(20) 7-223372 

O2) zomX 9ft5*Pf9Jf 4£8 2 5 nm^Kl¥*"e^ 
j*Lfc«. Wil:Bi:^y?y >-^grtT*A 1 97 
T i3«tJ;9*5SltJi5SrlBt»8 0nmjt«l 

[0 17 7] i&Jj, Sot<IB*©*SCJ;9, Bio 

fc 0 |&2©^f;***WB:* (tl3cm, 2 
mmOStgl' ±^|Iii^gSnfc, Rff#?Jl 2 5nm 
<D (ZnS) so (S i O2) 2om£ } 9?£Z>&mm2' , 
/0 3nm©Cr4Te5i (H^itr-f) > RJP*?J 3 

0 nmCDS bieT e55G eieC r 13, i~ft;b£> ( (G e 
2Sb2Tes) 7 (Cr4Tes) 3) £>IBSffi3' , BSf. 
825 nmCQ (Z n S) 80 (S i O2) 20^ X V ft^ 
HBJR4' > *5±t;j»? 8 0 nm^A 1 97T i 3R± t) ft 

[0 17 8] -^co^, mk^—su-WEm^—su^fry h 

j^hmmmm6&fn.x^ t!iisii^j:r;i2^ 

20 [0 17 9] SWI5, 5' <D<£®£S 

is**#<?-5r. sttiis, 5' 0=2 

«««K»^5«^^«*ffl*M^ftv^»*. ^^1 

[0180] (4aJH««Yb) mifEco j; 5 L"C«f^Lfc 
J*#otE«BI3. 3' fc. »:coJ:5^bT^^ H s 0 {t:^ 
frftofc„ ft:fc\ GARS' tco^Tt>*ofc<l^«T* 

*>5^e>. siT<ommxit^&m3\c-D^x(D^m^ 

30 ^bb-f% 0 

[0181] mi££ 1 8 0 0 r p mt«^t, 
Is— IF (Rft8 3 0 nm) (O \s — V — SriSA^ s ff 
ftt?tiftV^ix-</ix «lmW) Mfi^ ^Ol/— IfJtS: 
fEfi^y K^OBBPft (NA) ^O. 5 5(Dl/yXT** 
TtL, S«lS:iibTfE«K3l2iflgltbfco fB«Bl3^ 

^rv^^ft5t*tc. E«K3Jifc^- fjfe^JRjfe^ 

[0 18 2] Sf, |0»i»*^Ofc», IS^5C7)^- 
E»h7S'^±l^ /^-^mW, 1 3mW, 14m 

WOi^l if^Sr^n^ttS 0 0|HjjiBJtL7Co 

tC N y<!7— 1 5mW<7)a$c (DC) U — IfJtSr 1 0 0 0 

80. 1 /x s e cT-fo^o 
[0 18 3] i^t, s<V — 8mW©18u- t^3feS:5 
0.0Efig|tb7to #IU©fiSlt«FPrn Ot^tf^ hilig^P 
Pfl) II »0. 1 /z s e c-T?fc5o rcO^COU— if^< 
50 V — (3: 5 — 9 mWCOt5fflT*fctLtf £ V \ 
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39 40 

[0 18 4] mz2mm<Di'—iFftmtt<Do*>. ztix\i^z>n&Ktti,xw&. mt^mn^mmirti 

©ffivvfr (8mw) (Dm&tetgmisXi* J;v\, *ffc*fflf«^»#**&ix*. i-*fc>*>. *-©R 

[0 18 5] 5 ^<I7— ©Hftfi i^— 9*3fe*rHI hRU;«*— '*-9>f rTIB-C*>*. 

it-TSi:, tiJMU&fc&fifricfttg: ? Zb&X£Z 0 [0 19 4] La»U S£&;tB#<£>ft#J<£> l EMESfctt 

[0 18 6] rtL^cDU- IfftfiBfttt. ¥*JS#:u— if • aEftEME-e. HfffBco^!7— S»bfcl5«fflu— iffttf>f 

Tl^^/B^TfT&?;5\ ^U^-1f^e><Z>3tlf— AS: fffl^!7— W</P (8mW) (CfiW^!7- (0Jx.tf9m 

^{cSv^n^tcbTttcDSrffl^TtT^x.tf. £ ^3tO{g^°!7— w</u (lmW) i: GflUS 1f3fe<£>ig 

r^-TScb. J«ft:Sr^lHlte$-frSfc(t-e^O«l 70 (18mW) tOffiT% ifctt. IBftJB l"— 

fefifkSr^T-rS-irtpriii^So 1f3t^+W^l7 — (8mW) &Kan°!7— w</p 

[0 18 7] «*<DU— if3fc*#y h£r/B^£*§-g\ * (1 8mW) CDRgT\ «««-S§-fctSo T^!7— Lfc 

*t b t — *K y h Srl?5— 0>f2® h ^ ^ JbfcEH* if #"«: HB#t Lt»Bftt5 J: 5 Lt *> J: v \ r <d X 

f\ Jtft©¥8*lRlfcttlS:/>Lf 0X7 LTEltn if LTj&*&e«-f 5 i 5 fc-TJxtf. *t»c 

WA»5*^ft< *if^*dS#&ixSo *J* (C/N) as#e>*L3o 

[0 18 8] WC, RTf^^ h<7>l 2mW«l/- [0 19 5] ^Oi 5 ^Sf 

if* (IBftofl^S?— 3te) Sr l ElflgW-rs (HBIt^lB : I*. **OfcMlti-S^«u— 9**0^17- i^^tt^ «Er 

$30. Usee) fetC /N°r7— 1 8mW0V^W* • U lEfEfiUB if 3t<DM U^/U ( 1 8 mW) Srltb^:^ 

-if* m»m<Dm'<v—yt) srf&itu mmms^ 20 0. 4 — 1. i<DteH^R^i--5^»*bv\ n 

mW^U- if* (*U«^ H B B ^C0^^17-^) 8:89 £ Q 

*tLTfefi^$*Sfc«>^, 8 rnWCD&m^—Fyt&fiJ [0 19 6] Z<Djjm±, r. ©»WO|E«WHt**5 T'ft 

[0 18 9] tOg^ 1 2 mW^)Il if 3t©flHJt [0 19 7] r. OHlfi«Ofl!f «|E«K#t*tt, If* 

^1-5iufE8mW<DSMl^^ <R • JB±«: 1 0 5 mEk±Mk V t&T - fc ^ .»Ttt-e*>ofc. 

fee t***?*>, RSttlHl^CdSitJni-^fS^Sfbb^-rv^ *fc. 2MHzOft^-SrlB^Lfc^S*{S^C/N 

Jt^io. fE««5^^iSiH^:j«^-efcsc r4T eso j<? [019 8] roHife«ajoiB<»»3"e. S^x.^© 

[0 19 0] Cr4Te5^iMl 2 5 2° Ct [ 0 1 9 9 ] fciS, lE^Jgl 3 <D±.\Zf&f& Ztltz Z n S - 

fc9, Ge2Sb2Te5©»jSli6 3 0° Ctfc^o S i O2 ©4>W« 4 t A 1 -T i 5 ^ Sr«»§ L 

[0191] (IE® • iH*) ^}C N £i±CD£ 0 \C UT^SJ fc*^, MlS<t Hi «t^ftV^E*0|Bft • Y^^T^> 

JCLTh^^^V^^S»^^t>^:Srfi 1 ^V^^^e>, [0 2 0 0] (Te^*yi<OHffi) HUlBO (Ge2 

IBftfflU— 1f*(0^!7 — SrfB«i-^^««fS#^oT Sb2Tes) 7 (Cr4Tes) 3 <fc t) «$GftK3 

*Pfl^l7 — (8mW) tii5^!7 — (18m 40 T, flfe^TU^Oft^Jt^S:— 3eKfife*>ft3» P>T e 

w) fc(DlB^*<tS*TW«oiaftS:fT*ofc 0 E»r MyMMsS*. IS^^tiTv^if *oiH*fcfKil'* u 

^^gp^Srii«9ii^5.i:, 1f*^I7-S:|f^ («6ta — If jKoflUtAm i: , t — 1f*^l7— «r*3Bffl[ J: 5 1 5 

U 1fftO{£^!7-W<^ (lmW) icTi^^J: %ig< L7cMLV^{*T*l 0 5 ©S#lfex.fcm^SMf 

5 \c L7c 0 Bftffli^— !f*^JtDB«kiWtfc»***L« ^o^S*f$t^lt (C/N) ©»bMSLfc. 

[0 19 2] Eftffli/-f*©J5U'^i:tB^^i [0 2 0 1] 
(7>^!7— Jtttl : 0. 3 — 1:0. 8 CD$£ffl2S*Hc£f3: 

LTfc<tV\ . 7 . 

[0193] rcoj: 5 ftB*36r»-er±. m^mmmm so , 
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y = 34 0. 5/zsec 

y= 40 0. Usee 

y= 5 0 0. Usee 

y= 60 0. Usee 

y= 67 0. 5/isec 

y= 70 1. 0/zsec 

y= 75 L 5/isec 

y= 80 5. 0 m s e c 

1 0 6 IsI«ft«<D^<S^©C/N 

y= 20 42dB 

y= 25 46dB 

y= 3 0 4 9dB 

y= 34 50dB 

y= 40 50dB 

y= 50 50dB 

y= 60 50dB 

^(D^^X^O. Te^tly^2 5^y^7 5<Z)»* 

S b3oTe6oC rio 

S b28Te58Ge4C rio 

S b25Te55GeioC no 

S b22T esi G eu C r io 

S bi2Te38G e4oC rio 

Sb2Te28Ge6oCrio 



42 



10 



[0202] (c r £i^(D^m<Dm^tcomm m 6 <D 

H^fSllCDG e65Te25Crio£Sb3oTe6oCno£r 
8 0° C, tg*fm^9 5%<H-1 0 0 O^IMV^c 
[0 2 0 3] 



1 2 0° C 

15 0° 

16 0° 

17 0° 
19 0° 

2 2 0° 



Sb3oTe6oCno 
Sb28Te58Ge4Cno 
S b25Te55GeioC no 
S b22T esi G e 1 7 C rio 
S bi2Te38Ge40C rio 
S b2T e23G eeoC no 

[0204] m6<D=ftffiM<DS b45T e45C r io t G 
e 1 s T e 72 C r i o £r£g-£C r ^Pffi:£:— £<h LfcS^ 

Sb2Te7iGenCno 
S b4T eesG euC r io 
Sb8Te67Gei5Crio 
Sb23Te58Ge9Cno 
S b3oT e54G esC r io 
Sb38Te49Ge3Cno 
Sb4iTe47Ge2Cno 



S b2T e7i G e 1 7 C r i o 
Sb4Te69Gei7Cno 
S baT e67G eisC r io 
Sb23Te5 8Ge9Crio 



2flS 
2fg 
2ffi? 
2. 5fg 
4fS 

S&Si:, 8 0° C, ffi*fM*9 5%4 3 {-l 0 0 OBtr^S 

[0 2 0 5] 

2 1 0° C 

2 0 0° C 

1 9 0° C 

17 0° C 

1 5 0° C 

13 0° C 

1 1 0 9 C 

■ 3ffi 
2fflF 
1. 5flf 
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S b30T e54G e6 C r io 
S b38T e49G e3 C r io 
S b4i T e47G e2 C r io 

[0 2 0 6] G e (7)^ti ptSb <D^^M x ( p 

/x) ^8 0° C, MS9 5%^(^ 

1 0 0 0^fiV^fc^Otr^ h • 317 — h<Dmt%: 

[0 2 0 7] 



44 



70 



(p/x) =0. 
(p/x) =0. 
(p/x) =0. 
(p/x) =1. 
(p/x) =2. 



1 5 

2 5 
5 

0 
0 



2. 
1. 
1. 
1. 
3. 



0{& 
0® 



1. 5fflP 
lfi? 

* (p/x) ^ 0. 25^ (p/x) SI. 0O®it 

[0 2 0 8] Cr4Te5(DSa5T*fo5Sb*fTe^Ge 
<£>^*Sx, y, p(Z)M, x:y:p = 2:5:2f£ 

<zv*!7— SrSSffiJ;!) l 5%i^< LfcjKbi^«=-ei 0 
5 H»***.*i*«>W*flr*© C/N «r»36 Lfc £ r 
CrO^**q»cBBbTJfeoj:9/j:j|g*##feix 

[0 2 0 9] 



ro^mi^ GeOtfiptSb^ttxtoH: * 

1 0 5 ©#&^Of?£{f^C/N 

q = 0 4 2 d B 

q = 3 4 6 d B 

q = 4 4 8 d B 

q= 1 0 50dB 

q = 2 0 50 dB 

q = 3 4 48dB 



aittJ:9 1 5%S5< UfcJltLv>*fl=T?i 0 5 [US##lx. 
[0210] r?g*Jfcj tJ2, -r-ejciassixfc 

-So 

[0 2 11] 

Q=22 25dB 

q = 3 4 23dB 

q = 4 0 20dB 

q=50 17dB 

1 0 5 lEl»^(DS^m^C/N 



[0 2 12] fulEOC r £l 0%^DLfc^T\ T e <£> 

v^fTCl 0 5 El*tiM-fc«<aS£«#oc/NW:, 
[0 2 13] 



x = 3 8 
x = 3 0 
x= 1 5 
x = 8 
x = 4 
x= 2 
x = 0 

-<D^X «9 ; S b ©***'x ^ 2 %«Jb©*SH-CHU 
[0214] H±i9, Z.<DM1t&m<DS bieT essG e 



4 8 d B 

5 0 d B 
5 0 d B 
5 0 d B 
4 8 d B 
4 6 d B 
4 5 d B 

i6.Cri3, (Ge2Sb2Tes) 7 (Cr4T 

es) 3©|B«BI3«:. iUE8 0"C, MIg9 5%* 
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tt2fflF«T\ \s— zmm^k *) 1 5%is< 

/N:fccfclWfi*JfcW:, ttifjl5 0dBa±t5it;2 8 
dBK±"CfcD, 2X1 0 5 EEl«±OS#^x^nrtg 

[0215] mM7tm<ofc<Dm dot <d— asfer* 

^gSfcft&T, Ag, Cu, Ba, Co, La, Ni, 
Pt, S i *5<fcU?S r ^iU^V^y-f K5E*©5 ^<E> 

[0 2 16] 









q = 0 




5X1 0 4 @ 


Q=l. 0 




8X1 0 4 EI 


Q = 4. 0 




1X1 0 5 [sl 


a=i o. 


0 


2X1 o 6 im 


q = 2 0. 


0 


2X1 0 5 tej 


q = 34. 


0 


2X1 0 5 lsl 


q = 4 0. 


0 


1X1 o 5 ia 



[0217] (8SJP7C*OffiO0iJ 2) Cr tCjPxiT. ffi 

D'9J*) SraS*Pi-50dSjif*bv\ Cr^ 

u c r £t i <Dmimm<o^z om*%siTk-tz>ij 

Lv\, 

[0218] #llx_tf. Ge8.2Sbl6.4Te 64. 4T 10.5 
C rio.BfBfflK-Ctt. C/N 5 0dB, «ftpTIBia* 

2X1 0 5 [l]^#bnfc o 
[0 2 19] T 1 £>— lFB4fctt±Wcftx.T, '^vtpzs 

[0 2 2 0] T 1 WUTN «r*JnUfc#£\ 

[0 2 2 1] (miB5tM(Ofc<Dm 3 ) r COffe^. Tl 

-*K«%ft#bS e =11K*%K±, 1 0JH^-%£JIT 

[0222] («*{bS#<DffiG>0!l) ^oSSJSflloffi* 
<tj*5>"C&5G ea S b2T esO— Sl5^rG e S b2T 
e4, GeSb4Te7, In3SbTe2, In35Sb32 
Teas, I n3i S b26T e43. 33<fctfr jh/fetofi^jfij* 
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[0 2 2 3] (*»£/£#<0te<fc«) wm-r^iSBt^ 

§P5rLaTe2, La2Te3, La3Te4, LaTe, 
La2Te5, La4Te7, L a T e3, La3Te, La 
2Sb, La3Sb2, LaSb, LaSb2, L a 3 G 
e, LasGe3, La4Ge3, LasGe4, LaGe, 
La3Ge5, Ag2Te, CrsTes, Cr2Te3, C 
rSb, Cr3Ge, CrsGe3, CruGee, CrG 

10 e, CmGei9, PtTe2, Pt4Tes, PtsTe 
4, Pt4Sb, Pt3Sb2, PtSb, PtsGe, P 
t2Ge, Pt3Ge2, PtGe, Pt2Ge3, PtG 
e3, NiTe, NiTeo. 85, NiSb, N i 3 G 
e, NisGe2, NisGe3, NiGe, CoTe2, 
CoSb2, CoSb3, CosGe2, CosGe3, Co 
Ge, CosGe7, CoGe2, Si2Te3, SiS 
b, SiGe, CeTe, Ce3Te4, Ce2Te3, C 
e4Te7, CeTe2, CeTe3, Ce2Sb, CesS 
b3, Ce4Sb5, CeSb, CeSb2, Ce3Ge, 

20 C e 5 G e 3 , Ce4Ge3, C e 5 G e 4 , CeGe, Ce 
3Ge5, CesSi3, Ce3Si2, CesSi4, CeS 
i, Ce3Si5, CeSi2, Cr3Si, CrsS i3, 
CrSi, CrSi3, CrSi2, Co3Si, CoS 
i, CoSi2, NiSi2, NiSi, Ni3Si2, N 
i2Si, Ni5Si2, Ni3Si, P t 5 S i 2, Pt2 
Si, PtSi, LaSi2, Ag3ln, Ag2 I n, 
Bi2Ce, BiCe, Bi3Ce4, Bi3Ces, Bi 
Ce2, CdnCe, Cd6Ce, CdssCen, Cd3 
Ce, Cd2Ce, CdCe, Ce3ln, Ce2ln, 

30 Cemln, Ce3ln5, C e I 112, Celn3, C 
e2Pb, CePb, C e P b3, Ce3Sn, C e 5 S n 
3, CesSn4, CenSnio, Ce3Sn5, Ce3Sn 
7, Ce2Sn5, CeSn3, CeZn, CeZn2, C 
eZn3, Ce3Znn, CeuZnss, CeZns, C 
e3Zn22, Ce2Zni7, CeZnn, Cd2iCo5, 
CoGa, CoGa3, CoSn, Cr3Ga, CrG 
a, Cr5Ga6, CrGa4, Cu9Ga4, Cu3Sn, 
Cu3Zn, Bi2La, BiLa, Bi3La4, Bi3 
Las, BiLa2, CdiiLa, CdnLa2, Cd9L 

40 a2, Cd2La, CdLa, Ga6La, Ga2La, G 
aLa, Ga3La5, GaLa3, In3La, In2L 
a, In5La3, InxLa, InLa, InLa2, I 
nLa3, LasPb3, La4Pb3, LanPbio, L 
a3Pb4, LasPb4, LaPb2, LaPb3, LaZ 
n, LaZn2, LaZn4, LaZns, La3Zn22, 
La2Zni7, LaZnn, LaZnn, NiBi, G 
a3Ni2, GaNi, Ga2"Ni3, Ga3Ni5, GaN 
i3, Ni3Sn, N i 3 S n 2 , Ni3Sn4, NiZn, 
N is Z 1121, PtBi, PtB 12, PtBi3, Pt 

50 Cd2, Pt2.Cd9, Ga7Pt3, Ga2,Pt, Ga3P 
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t2, GaPt, Ga3Pt5, GaPt2, GaPt3, 
In7Pt3, In2Pt, InsPt2, InPt, I n5 
Pte, I n2 P t 3, . I n P t2, InPt3, Pt3P 
b, PtPb, Pt2Pb3, Pt3Sn, PtSn, P 
t2Sn3, PtSn2, PtSn4, Pt3Zn, PtZ 
n2, A1S, AI2S3, BaS, B a C2, C d S , C 
04S3, CogSe, CoS, CoO, C02O4, C02 
O3, Cr203, Cr304, CrO, CrS, C r N, 
Cr2N, Cr23C63, Cr7C3, Cr3C2, Cu2S, 
CU9S5, CuO, Cu20, I114S5, In3S4, L 
a2S3, La203, M02C, MoC, Mn23C6, Mn 
4C, Mn7C3, N i O, Si S2, S i O2, S i 

3 N4 , ±MMm^^<Dm^m(omih^}(D o -hMM& 

<7)%><D, Cu2Te,CuTe, Cu3Sb, Mn2Sb, 
MnTe, MnTe2, MnsGe3, Mn3.25Ge, M 
nsGe, Mn3Ge2, Ge3W, Te2W, AlSb, 
Al2Te3, Fe2Ge, FeGe2, FeSb2, M03 
Sb7, Mo3Te4, MoTe2.PbTe, GePd2, 
Ge2Pds, G e9 P d25. G e P ds, Pd3Sb, Pd 
5Sb3, PdSb, SnTe, TisGe3, Ge 
31V17, GesVii, Ge3Vs, GeV3, VsTe4, V 
3Te4, ZnTe, Ag2Se, Cu2Se, AI2S 
e3, InAs, CoSe, Mn3 I n, N i 3 I n , N 
i In, Ni2ln3, Ni3ln7, PbSe, f£}?<DB 

[0 2 2 4] Ztlt><D?1bX\ LaSb, CrSb, C 
oSb, Cr3Te4, LaTe3, Cr4Te5, Cr2T 
e3, Cr3Te4, CoTe, Co3Te4, Cu2T.e, 
CuTe, Cu3Sb, MnTe, MnTe2, Mn2 S =1 
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[0225] (mm&f&ft(Dttvo<o&) mm&&#(o 
10 \t\ 

[0226] mwbMt&eMk \^xm^tcMm<D^$k<D 

[0 2 2 7] 

v' =2 596 1 % 

v f =3 5% 2% 

v* =5 0% 6% 

[0 2 2 8] (E«ffl*K<t» <D*i»jSft'&»^**) 
i5^*J^^^^tL^^lt^t:^C0^fia , 

!f^!7— Sri 5%ift< Lfcj»Lv^#"Ci 
O 5 le]##^x.7c:^or^it^. ^i5l^»Lt 0 

50 [0 2 2 9] 



1 0^% 

2 0JDS^% 

3 01^% 

3 om*% 

4 0JS^% 

5 OJ^-7-% 

6 om*% 



»ip Liars 1 o 5 iHi«^mx.m^m^^ 

TtSrtWoto.iot, 1 01W^ a' ^5 
0JDK^%<BttH##*-LV>r 1 3&s^o fc 0 
[0 2 3 0] (i«Hb^#tf>**JB*T*) iSffi^^cD 
ffi^JS^^^SB n 1 k JfiScSS (iH»«») k 1 Ht^ ffi 

^^^^(DS B 0 B {b«B^^n & <D« n 2 , k 2 <t (7>S 



4X1 0 4 [ej 
1X1 0 5 IhJ 
1 . 5X1 0 5 [hI 
2X1 0 5 Eil 
1 0 5 [Hl»#mX.m^M5fei^ 
3 0 d B 
3 0 d B 
2 5 d B 
2 3 d B 

An= (| nt-n2 |/ni) X100, 
Ak= (|ki-k2|/ki) X100 



< LfcJULV>*#"T?l 0 5ia»#lftx.fc«, 
C/Ntt*G>Jfc5K*ftLfc. :^)C/N^ftlt Efe 
£ - Lie N J: 5 t©tfc5. 

[0 2 3 1 ] 



50 
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1 O 5 

4k, A n = 1 0 % 

Ak, An=20% 

4k, An=30% 

Ak, An = 40% 

Ak, A n = 5 0 % 

[0232] mm^m.^mmmo>m^ • mm 

LfcC r 4 T e 5 & <fc^iiSia£j£#i4, HI 1 (a) (b) 

(c) ic7?c-r± o tmmxummz <Dtimcmm-r^. 

[0 2 3 3] 01 (a) X\i, &&(Dm.Vl(OmM&f$.ft 

3 b nVrmmmiL Lfc^sr*is^ 3 ltv * 

fiK^**ffiKfly*4J-3 a T-feSo iSSl»^#3 b OBI®}? 

Z>A\ M&oT^T'b^rixkg;*©!^^;*^ irt 
(4, KH^A^S bOtffi*Oj)6tOtt, EtRRS© 

[0 2 3 4] 111 3 V>m&X-CZ. &&&&& 3 b (4C r 4. 
Tes> Ht«^3attGe!Sb2Te5it)^otV^ 
5„ 

[0 2 3 5] HI (b) T?f4, #&©ii51»j£Ufca-3 bco 

*ffaj^a3fcL^j8T?fsgyK3rtfc:^uT^s^ 
(4, mi (a) ©^-e-ti^cx-fc-So La*u 

55-3 b^tt^^ffflLTV^^S^o-CV^o -T^fc> 

«KftoTV»«. iMttjfej&#3b©*fffl*©fc5t>© 
{4, 15®Bl3<Z>— *©#ICiLtte»), ft!l©;fe5<i>© 

(4, l5®M3rc»ffi.^-o|?-ffi(c^b-rvN5 <> P5 
^©^ffif-ftLTV^fcWWfcfcb-CWjiVN, 
[ 0 2 3 6 ] El 1 ( c ) TfHt, ^HKomLftjAd' 3 b CO 

3rttMLt^5. -T#fc>*>, ffilk£j££ 3 b dS#TL 

KVt<DHGMMj&& 3 b (4, fHiSBi 3 ©P!;6r©#ffifc:g! u 
fltSftC^brv^S. rcDltt&»4, 111 (a) 

[0237] i&mgiW^iBMm&ik&mz t. v , hi.© 

(a) ~ (c) CO«JgOV^-f^/!i^sm^,-r5ii 5 . V^ftl 
5o 
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ISIStM«©Stft©C/N 

4 9 d B 
4 8 d B 
4 7 d B 
4 6 d B 
4 3 d B 

[0 2 3 8] r©*WK*SV^-rf4, ilIM^3b©«f 

[0 2 3 9] Hico ( a ) *5iU! (b) MM 

b©Wffl4&a s ti:£LT#3r?-5#g\ 12 
(b) coip^. IS^^SWi/^-ftb^— *"©lf-S^?>IE 
«R3©IKffT© (1/3) ©KfHSittfiHfc^gT-IH 

5) «:#*., -t©»rEfc*5»t5*!i5»^iJ«»3b©«flil 

[0 2 4 0] rf^M^Sd' J 14. A#(ft{£»4, H 
20 2 (a) 0±5K, ^l«ip»fSf-*3tt5^a s R^* 

mz<vm&\±. «fw^©*e©>Ff^«©ft$«r«^-r 

[0 2 4 1] rjft^hj 14, eftK3©Rfifc&ff&Br 

imt, «KIUiKjAd'3b«>«fUMfi0lBAIt3oKSlcS 

3 b ©#rffl<gj© rflj£hj ir-T5o 
50 [0 2 4 2] r© JiS&hJ {4, 14 (a) fc^i" J; ? 
ic, tSEKOiKlkjAA^ 3 b ©*f tHtta*5MIH-*»£- fc , 
B.4 (b) fcSH-J: 3 fc» tt«OiWBWWl»3 b©#fffl 

fe^esst 3 <Dmjj<Dwm\z.m x^x^m-r^m^t \cm 

[0 2 4 3] rs;£h' j , rfc£h' ' j 14, 
TiS^hj tl^C%x^T'fo-5dS, 14 (c) 
5 ic&VW&MMmfr 3 b ©#f UM^IBMi 3 (D/t*-© 

-^0 [0 2 4 4] rtfiitlWeMI i J 14, 12 (a) ^"TJ: 
5fc, Sfrl2^lS2p»fB(c*5(t5, »SH-3 2o©igiIt 
£Ad3 b ©*f ^^©^^©^©^ffiSr^-t- 
5. 

[0 2 4 5] rft^c^mfep' ' J tt, II (c) t$ 
-T «t 5 1-> #5LK©*Hj£ri^3.b#Wffl-r3»^fc:a[ 

3 b ©#f tufe©#?L©^^ $ <Dmjzfc&M&?rz 0 

[0 2 4 6] r© r^JL^p* ' j ft, Afrttte 
{4, HI 5 ©4 o (d, ^l 3SlpWB»c*5tt «7Ugtt*n* 
50 SjfctttPJJgfciEirMfrfrtt:, ?L©ai^$r«*L, ttRfl^S 
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Wffl¥-7- 2 2 3 3 7 2 



51 



52 



[ o 2 4 7 J r**fifSwj wt, rft*?w-fe 

mmzia^x* KiucAd' 3 b (ovtmvuovm-tz 2 o 
[0 24 8]. QK»Aat»(ovfiim<D^mt<o9m) 

«#»^.^rtBiEi» 



[0 2 4 9] 



d' 




5 0 n m 


2X1 0 5 IhI 


d ' 




3 0 nm 


2X1 O 5 © 


d' 




1 0 nm 


2X1 0 5 [h1 


d' 




5 n m 


1. 5X1 0 5 H] 


d' 




1 n m 


4X1 0 4 te] 






1 O 5 




d' 




8 0 nm 


4 6 d B 


d' 




5 0 n m 


4 7 d B 


d' 




2 0 nm 


4 9 d B 


d' 




1 5 n m 


4 9 d B 


d' 




5 n m 


5 0 d B 



:^)g*J:!), 5nm^d' ^50nmOBl»^l 
[0 2 5 0] H4 (b) (Oj;5^ ft*©*»j8U*#3 

[0 2 5 1] 



[0 2 5 4] 



h' 
h' 
h' 
h' 



= 20 nm 
= 10 nm 
= 5 nm 
= 1 nm 



h= 3 Onm 
h=2 Onm 
h= 1 0 nm 
h= 0 nm 



2X1 0 B [Hl 

1.5X1 0 6 Hf 
1X1 O 5 © 
4X1 0 4 [§J 



2X1 O 5 ® 

i. 5x1 o 6 m 
ixi o 6 ia 
4xi o 4 m 



50 



[0 2 5 2] 114 (c) ©J:5fc, ftjR<0*»^»3 
[0 2 5 3] 



5 nm^h' . h 

[0255] ttp&msmn 

bfcj&bv^ft-Cl 0 5 le]S#mx.fc^co^:^f-^c7)C 
[0 2 5 6] 



h' =20 nm 
h' =1 Onm 
h' = 5 nm 
h' = lnm 



2X1 O 6 ® 
1. 5X1 0 6 [eJ 

i x i o b \m 
4x1 o A m 



40 



i = 1 2 0 nm 
i = 9 0 nm 
i = 7 0 nm 



»#*X.PriB[Hl« 

8 X I 0 4 IhI 
1. 5X1O 5 0 
1 . 8X1 0 5 @ 
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7-223372 



53 



54 



= 6 0 n m 
= 4 0 n m 
— 15 nm 



= 7 0 nm 
= 4 0 n m 
= 3 0 nm 
= 2 O nm 
= 1 5 n m 
= 1 0 nm 
i = 5 n m 

rcO^^J: <9 , 2 0nm^i^9 0nm©8I^l 

[0257] mi ( c ) 5 mn&&i&ft 3 b *m 



[0 2 5 8] 



2X1 0 5 [el 
2X1 0 5 lel 
2X1 0 5 [U 
1 0 5 [Hl##^:X.^OS^{f-§-OC/N 
5 0 d B 
5 0 d B 
4 9 d B 
4 6 d B 
4 5 d B 
4 4 d B 
4 0 d B 

[0 2 5 9] ^?LK0ffiKb£jAd»3 b O rjft^Kff S 
wj 1f*^l7— S:Sigffi<fc 9 1 5%S 

< ufciRbv^ff-tf i o 5 ms#mx^co^{f-^o 

[0 2 6 0] 



p' ' =50 nm 
p' ' =60 nm 
p' ' =80 nm 
p" =10 Onm 



1. 5X1 0 6 [M 

i. 5xi o B im 

1X1 0 6 [§I 

4X1 0 4 [sJ 



20 



1 0 5 lHl*#^X.^OS^m^C/N 



w= 5 n m 
w= 1 5 n m 
w= 2 0 n m 
w= 3 5 n m 

[0261] {mM&&ft<DM&t<DMm ^mms * 

t*flH'f5fS5iB^»3b«>»jR (m. p. ) #Jlft« 
[0 2 6 2] 



5 0 d B 
4 9 d B 
4 6 d B 
4 0 d B 

30%k<Dm$B&&&l'<. 9 3 0° C£U:<0f6Has±0#SU 
[0 2 6 3] |»^»3b^ff|llLfca©a^ «H 

[0 2 6 4] 



m. p. =6 0 0* C 
m. p. =7 8 0° C 
m. p. =9 3 0" C 



7x1 o 4 m 
1.5x1 o B @ 
2x1 o*m 



40 



fflBj&*$>3 b<DlWCf±7 8 0° C£JLL^ 

m. p. (Z)i=0° C 
m. p. (D%±= 15 0° C 
m. p. Oi= 3 0 0° C 

J: 9, 5.0° ca±©«l#94 

L<> .3 0 0° C«±o«H*J:D#*bv^4:ds»^ 

[0 2 6 5] (WiKjS*»fc*B*ft4>^fi^ta«OSS 



7X1 O 4 0 

1 . 5x1 o 5 m 

2X1 0 5 |hI . 

^3b *«*ft*firliE»j^#-3 a ©jgjifta*© 
2£ a a*36s^-J:o-C»#*x.prtBEI«B: 

[0 2 6 6] 
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55 



56 



5= 5° 
s = l 0° 
s = 3 0° 
s=4 0° 



C 
C 
C 
C 



4X1 0 4 |HJ 
1 X 1 0 5 [5J 
1. 5Xl0 6 (5l 

2xi o 5 tu 



[0267] (i&mmz&mis&z>mmi&!&ftk<Dm 



^O^iM^C r 4 T e 5 O c ' Zlk^XolC 

[0 2 6 8] 



c 

C 

3 

c 

1 

c 

3 

c 

J 

c 
c 



= 0 n m 

= 1 nm 

= 5 n m 

= 1 nm 

= 5 n m 

= 1 0 nm 

= 2 0 nm 



r^j:!), lnm^c' ^lOnm^ffii^t 

[0 2 6 9] (*©ffi) rO*J£#lT^ *£»if 24oJ: 
W1l4^ZnS-S i Oaia^MttV^^ 
Z n S-S i 02^ftx.T, S i-NiM, Si-O 
-N^W^f, S i O2, S i O, T i O2, AI2O3, Y 
2O3, CeO, La203, In203, G e O, Ge 
O2, PbO, SnO, Sn02, Bi 203, Te02, 
WO2, WOs, SC2O3, Zr02^Mf* Ta 
N, A 1 N, S i3N4, A 1 - S i -N^#3fSf 
A 1 S i N2) tKXV>M{k¥B* Z n S, S bz S3, C d 

5, In2S3, Ga2S3, GeS, S n S2, PbS, 
B i2S3?i^Sft^ SnSe2, Sb2Se3, Cd 
Se, ZnSe, In2Se3, Ga2Se3, GeSe, 
GeSe2, SnSe, PbSe, B i 2 S e 3 ft ¥<D± 
I^Wfc*, CeF3, MgF2, C a F2&^tf>*fl2», 
fcSVM*Si, Ge, T i B2, B4 C, B, C, 4fc 

[0 2 7 0] *HB«4Sr«l»Lfc»&^W:. Eft4££** 
J»3 0%{ETU t>*?)5 dBiiiPbfco 

[0 2 7 1] *B«4<Dffi#f*dSl. 7£JLh. 2. 3JU 
TO«Iffite:&54§^ KW:^3 nm^±, 1 0 OnmH 
T<Offiffl, &j;U*l 8 0 nmjJLh. 4 0 0nm^ffi 

[0272] ^(ommmxsMms^m^tcA i-ti 

<Oftt>V)\C. Au.'.Ag, Cu, Al, Ni, Fe, C 

6, Cr, Ti," Pd, P.t, W, Ta, Mo, S b <D 



5x1 o 4 [eI 
1x1 o 5 m 
2X1 0 5 {h] 

1 o 5 lei*^mx.^oS^f-^oc/N 

4 7 d B 
4 7 d B 
4 6 d B 
4 0 d B 

20 <djs£ 0ft5#*JiS:jBv , >-c&«fci , *u rjx&fci 
[0 2 7 3] zcommmx^ mm^mm, 

Sr/B^TV^tf*, -t^ffcbtH;:. ^y^^ V. 

[0 2 7 4] tflB»4. R*t»5i3j:tWfe*«2^— » 
Sr«»Ufc¥MaW«iS. «*M3BRl/«Wi2>/E 
i!3, »El/IB«l«3/*WJi4, X«1/E«K 

[0 2 7 5] ^_biil-<fc J: 5 CfcJI*M©flWRE» 
ffifVMEM:. E® • S£ • iB*»tt*rft»te«fefta«6. 

[0 2 7 6] mm&l2'} mMMl<DSb-T e-G e 
-C r5R©E«W5t2l*3V^T. Ge^Int^WL 
40 S b-Te-In-C rl^)C r 1 2 I 

n35Sbi2Te40, ~t?J:ti~h (C r 4 T es) 2 (I n3S 
bTe 2 ) 7fcJ:5E«W5«r»j*L*:jftfil^r4, S^JS^U 

[0 2 7 7] (C x^<D7xM<OM&k<Dmm Cr^ 
fM.^^tt, H^tBH (H^r-f) cOInssTe 
25 C r .1 0 i: S b 3o T e so C r 1 0 &f£&\gM±X{&<Di&J$i 

50 ^Jftfi{fciB«£; 80' C, fi#S«9 5%4»KlOO 
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5S 



* [0 2 7 8] 



Sb3oTe6oCrio 
Sb22Tesi I nnC no 
S b 18 T e47 I n25 Cno 
SbioTe35 I n45C no 
S b7T e33 I nsoC no 
S b 2 T e 8 I neo Cno 

S b22T e 51 I nu Cno 
S b i 8 T e 47 I n25 Cno 
SbioTe35 I n45C no 
S b7 T e 33 I nso Cno 
S b 2 T e 8 I neo Cno 

te&WUgttmbfr. i o 5 0£^5#£fc0oS#g|x. 

[0 2 7 9] Cr^tM-^^LT, CH^*BH!<£> 
Sb65Te25Cno^r I n47Te43C r i o £rM-£fi:$^±>*< 



1 2 0° C 
1 4 0° C 
1 5 0° C 
17 0° C 

1 8 0° C 

2 2 0° C 

2f£ 
2fg 
2fg 
2. 5ffiF 
4fi*r 

ttM&h. 8 0° c, *s*rsS9 5%ti;:iooo^n 

20 [0 2 8 0] 







S b2T e42 I n46C r io 


2 10° 


C 


S b 4 T e 42 I n44 C no 


2 0 0° 


C 


S bsT e4i I n4i Cno 


19 0° 


C 


SbisTe39 I n36 Cno 


18 0° 


C 


Sb3oTe34 I n26 C no 


15 0° 


C 


S b38 T e32 I n20 C no 


13 0° 


C 


Sb4iTe32 I nnC no 


110° 


C 




fcTy h • 





Sb2Te42ln46Cno 
Sb4Te42ln44Cno 3^ 
S bsT e4i I n4i C r io 2fg 

S bi 5 T e39 I n36 C no 1. 5fg 

S b30T e34 I n26 C r io 1. 5 
Sb38Te32ln2oCno 1 
Sb4iTe32lni7Cno lfe 

*MMbiaaws#e>ft. i o 5 lHl<bv^9##:[E3oS#m^ 

[0 2 8 1] InO§ttptSb©§tlxOtt (p* 



*/x) SraEib$*5i:. 8 0° C, ffiSSWft 9 5 %*tc 
1 0 0 0#IB«V^fcl*^)lf y h • I'' h<Dmt 

[0 2 8 2] 



(p/x) 


= 0. 


5 


(p/x) 


= 1 . 


0 


(p/x) 


= 2. 


0 


(p/x) 


= 3. 


0 


(p/x) 


= 4. 


0 



(p/x) # % 



I n <E>^Tfi p^Sb tf^^S x COkt 
1. 0^ (p/x) ^3. OCD^ffl-efc 



Ofgr 

ofg 

0^ 
0« 
OfiJ 

50 . 5o 



3. 
2. 
2. 
2. 
3. 
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[0 2 8 3] C r ^CuW"tx.tt)^, I n - 

Sb-Te-CullC*3V>T, |rI^I(C I nOttip t 
Sbtf^frfixCDJt (p/x) Sr*ftS*fc»&t>. R 

[0 2 8 4] (ffi&flsA&0>tt0>ffl) *H»tJ*»-X?*5 

I n3 S bT e2<£>— S&&G e2 S b2T es, GeSb4T 
e7, GeSb2Te4, I n35 S b 32 T e 3 3 , I n3i S 
b 26 T e 43 O 5 *>^>4 < t fe-oT-itMT t>, I 

[0 2 8 5] iCHLAUK»-C«>e 

C r 4 T e 5 CO — £fl §r L a T e 3 , LaTe2, L a 2 T 
e3, La3Te4, LaTe, La2Te5, LaSb, 
La4Te7, La3Te, La2Sb, La3Sb2, La 
S b2, La3Ge, LasGe3, La4Ge3, LasG 
e4, LaGe, L a 3 G e 5 , Ag2Te, C r 5 T e 8 , 
Cr2Te3, CrSb, Cr3Ge, CrsGe3, Cr 
nGeB, CrGe, CrnGei9, PtTe2, Pt4 
Tes, PtsTe4, Pt4Sb, Pt3Sb2, PtS 
b, Pt3Ge, Pt2Ge, Pt3Ge2, PtGe, P 
t2Ge3, PtGe3, NiTe, NiTeo.85, Ni 
Sb, Ni3Ge, NisGe2, NisGe3, NiG 
e. CoTe2, CoSb2, CoSb3, CosGe2, 
Co5Ge3, CoGe, CosGe7, CoGe2, Si2 
Te3, SiSb, SiGe, CeTe, Ce3Te4, 
Ce2Te3, Ce4Te7, CeTe2, CeTe3, Ce 
2Sb, CesSb3, Ce4Sb5, CeSb, CeS 
b2, Ce3Ge, CesGe3, Ce4Ge3, CesG 
e4, CeGe, Ce3Ges, CesSi3, C e3 S 
i2, Ce5Si4, CeSi, Ce3S is, CeSi2, 
Cr3Si, Cr5Si3, CrSi, CrSi3, CrS 
i2, Co3Si, CoSi, CoSi2, NiSi2, N 
iSi, Ni3Si2, Ni2Si, N i 5 S i 2, Ni3S 
i, Pt5Si2, Pt2Si, PtSi, LaSi2, A 
g3 I n, Ag2ln, Bi2Ce, BiCe, B i3Ce 
4, Bi3Ce5, BiCe2, CdnCe, CdeCe, 
Cd58Cei3, Cd3Ce, Cd2Ce, CdCe, Ce 
3ln, Ce2 I n, Ceiuln, C e3 I n5, Cel 
ri2, Celn3, Ce2Pb, CePb, CePb3, C 
e3Sn, CesSn3, CesSn4, CenSnto, C 
e 3 S n 5 , Ce3Sn7, C e 2 S n 5 , Ce Sn3, Ce 
Z n , CeZn2, CeZn3, Ce3Znit, C e 1 3 Z 
n 5 8 , CeZns, Ce3Zn22, C e 2 Z n 1 7 , CeZ 
mi, Cd2iC 05, CoGa, CoGa3, CoSxi, 
Cr3Ga, CrGa, CrsGa6, CrGa4, Cu9 
Ga4, Cu3Sn, C u 3 Z n , Bi2La, Bi La, 
B i 3 L a 4 , B isLas/ B i La2, Cdii La, C 
di7La2, C d9 L a 2, C d2 L a , CdLa, Gafi 
La,.Ga2.La, GaLa, Ga3Las, GaLa3, 
I n3La, I n2.L a , / I ns L a 3 , InxLa, In 
La, I n L -a 2, " I !n L a 3*, - L a 5 P b 3, La4P 
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b3, LaiiPbio, La3Pb4, LasPb4, LaP 
b2, LaPb3, LaZn, LaZn2, L a Z n4, L 
aZns, La3Zn22, La2Zni7, LaZnii, L 
aZnu, NiBi, Ga3Ni2, GaNi, G a 2 N 
i3, Ga3Ni5, GaNi3, Ni3Sn, Ni3S 
n2, Ni3Sn4, N i Z n, NisZn2i, PtBi, 
PtBi2, PtBi3, PtCd2, Pt2Cd9, Ga7 
Pt3, Ga2Pt, Ga3Pt2, GaPt, Ga3P 
ts, GaPt2, GaPt3, ImPta, In2Pt, 
10 InsPt2 s InPt, InsPte, InzPta, In 
Pt2, InPt3, Pt3Pb, PtPb, Pt2P 
b3, Pt3Sn, PtSn, Pt2Sn3, PtSn2, 
PtSn4, Pt3Zn, PtZn2, A1S, Al 
2S3, BaS, BaC2, CdS, C04S3, Co 
9S8, CoS, CoO, C02O4, C02O3, Cr 
2O3, Cr304, CrO, CrS, C r N, Cr2N, 

CT23C63, CT7C3, CT3C2, CU2S, Cu 

9S5, CuO, C112O, In4S5, In3S4, La2S 
3, La203, M02C, MoC, Mn23C6, Mn4 C, 

20 Mn?C3, N i O, S i S2, S i O2, S i 3 N4 , Cu 
2Te,CuTe, Cu3Sb, Mn2Sb, MnTe, M 
nTe2, Mn5Ge3, Mn3.25Ge, MnsGe2, M 
n3Ge2, Ge3W, Te2W, AlSb, AhTe3, 
Fe2Ge, FeGe2, FeSb2, Mo3Sb7, M03 
Te4, MoTe2.PbTe, GePd2, Ge2Pds, 
Ge9Pd25, GePds,Pd3Sb, PdsSb3, Pd 
Sb, SnTe, TisGe3, Ge3iVi7, Ge 
8V11, Ge3V5, GeV3, VsTe4, V3 T e 4 , Zn 
Te, Ag2Se, C U2 S e , AhSe3, InAs, 

30 CoSe, Mn3ln, N i 3 I n , Ni In, N i2 I 
ns, Ni3ln7, PbSe, JblESSiK^Cfife^Ofllj^^n 

[0 2 8 6] ^tlb<D?%X\ LaSb, La2Te3, 
LasTe4, CrSb, CoSb, Cr3Te4, Cr2 
Te3, Cr3Te4, CoTe, Co3Te4, Cu2T 
e, CuTe, Cu3Sb, MnTe, Mn T e 2, Mn 
40 2Sb,Cr4Tes(E>5 *b<D'Ptl: < 1 1>— o^^tcSf* 

[0 2 8 7] ^.(Dmmm^m^xh. vfas-t^ittm^at 

[0288] miiuiat&vy&iftonid nmm 1 1 m 
mc, i«BAj«»owffl»fc**n*«Kfc;*. mem. 

mt~rz<Di!>m&v<. 1 oi? %*»tt5o**t 

50 *®*f*©SS4r/h*<-t?#&^ofcO. ftXteOta+K- 
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[0 2 8 9] **5. ::tl^t^ft^l5(t 

[0 2 9 0] [ jy&#S 3 ] mMM l(7)Sb-Te-Ge 
-C r^(7)|aftK5(C*5V^ tulB— jR^-CB^fcttX 
X-m&nZyzmklsX, CrlCftX-XCoteXZfS i £r 
ttfSbi6Te39GeisCo22S ist^^"^ (C03S 

i) 27 (Ge2Sb2Tes) 28^ J; 5 15»K5 Sr^fiRb 

[0291] ^(ommmx^ mm^^c o 3 s 

i, ffi^fb&#i*Ge2 S b2TestfeS 0 
[0 2 9 2] Sb^Te^GeOtttx, y, p <D)t 
£x : y : p = 2 : 5 : 2 Mf£or C 03 S i CD^^Ti 

a mmm 1 <z> a sr*fbs*fct*. s^i&x. 

LfcJKLV^fTCl 0 5 IeI*#mx.fcimoS^H^-^)C 

[0 2 9 3] (*BSEft*^^ffi<O0!l) S*fl2rit^-C*5 
GezS b2T es(0— SRSfctt^SBSrG e S b4T e7, 
GeSb2Te4, In3SbTe2, In35Sb32T 
e33, In3iSb26Te4305 1b(0'Pt£< t t-Otl 
#*;trt>, G e ©-»4fcfl^»Sr I n 

[0294] (Mmjfm&<om<DW) mn&at&-c3b& 

C 03 S i <D— ffl*fcfi^S5S:C es S i3, CeaS 
i2, Ce5Si4, CeSi, C e3 S is, Ce S i2, 
Cr5Si3, CrSi, CrSi3, CrSi2, Cr3 30 
Si, CoSi, C o S i i , NiSi2, NiSi, N 
i3Si2, Ni2Si, NisSi2, Ni3Si, Pt5 
Si2, Pt2Si, PtSi, LaSi2, Bi2Ce, 
BiCe, Bi3Ce4, Bi 3 Ces, BiCe2, Cd 
nCe, CdeCe, CdsaCeu, Cd3Ce, Cd2 
Ce, CdCe, Ce2Pb, CePb, C e P b3, C 
e3Sn, CesSn3, CesSn4, CeiiSmo, C 
e3Sn5, Ce3Sn7, Ce2Sns, CeSn3, Ce 
Zn, CeZn2, CeZn3, CesZnii, C euZ 
n58, CeZns, Ce3Zn22, C e2 Z nt7, CeZ 40 
nil, Cd2iCo5, CoGa, CoGa3, CoSn, 
Cr3Ga, CrGa, CrsGa6, CrGa4, C U9 
Ga4, C U3 S n, CusZn, Bi2La, BiLa, 
Bi3La4, Bi3La5, BiLa2, Cdil La, C 
d 1 7 L a 2 , C d 9 L a 2, C d2La, CdLa, Ga6 
La, Ga2La, GaLa, Ga3La5, GaLa3, 
LasPb3, La4Pb3, Laii.Pbio, La3Pb4, 
L a 5 P b 4, L a P b 2 , LaPb3, LaZn, LaZ 
h2, L a Z n4, LaZns, La3Zn22, La2Zn 
17, LaZnn, ■LaZni3,'NiBi, Ga3Ni2, 50 
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GaNi, Ga2Ni3, Ga3N is, GaNi3, Ni3 
Sn, Ni3Sn2, Ni3Sn4, NiZn, NisZn 
21, PtBi, PtBi2, PtBi3, PtCd2, P 
t2Cd9, Ga?Pt3, Ga2Pt, Ga3Pt2, Ga 
Pt, Ga3Pt5, GaPt2, GaPt3, Pt3P 
b, PtPb, Pt2Pb3, Pt3Sn, PtSn, P 
t2Sn3, PtSn2, PtSn4, Pt3Zn, PtZ 
n2 

[0295] r. rr^^rv^i^jgfco^rte. HiS 

[0 2 9 6] «Jfi«4] 

^"To n <Dm»tt:1k<D X 5 tc Lt «fp * ttfco 
[0 2 9 7] Ktl 3 cm, 1 . 2 mmr« 

— haS«l*r»j*Ufc d #ct£, ^(0»«l JilcMUJc, * 

jg^stLSBW©*— tt*5iwsatt^«nrv^ 

So 

[0 2 9 8] ^huy - y i^Kwci 

9, S«l_tJc£T (Zn S) 8 0%- (S i O2) 2 
0%. -tt£t>1b (Zn4oS4oS i?Oi3) K<t 5 
II 2 1 3 0 nmi ft5 i 5 l:Mlfc. ^ 

r, {S»«2_kfc\ «»jfi*^fe5Cr4Te5lB (E 
7j*QrT) £: A^K^RS: 3 nm^r^Ltf, 
±(CCr9Ge7Sb27Te57, ( (GeSb4 

Te?) 8 (Cr4Tes) 2) <Z5iBfiK(OfB«IR 3 SrttJ?«?J 

£ G e S b4Te7^-^7 h £ t£ J; 50(511^^^ * 

[0 2 9 9] C r4T esRtt^f Lfef^t5Mttft 

3 0 Cr4TesI«U^ E«BS 3 *{C#rtH 

[0 3 0 0] #Cfcl, |BfiR3 JrfC> (Z n S) ao (S i 
O2) 2oIJ:«9^^TO4^4 0nmOl]?^ti 

figLfc^v *<D±\£mc*s<y?}} y^frttA 1 97 

" T 1 3 K J: 5 ft a S^f® 5 ^r^i? 2 0.0nm* L 

[0 3 0 1] ft*, *ofc<ra«<D*rfe^J:0 % IKD 
fc. *2 05*- ! f ^^.aWtt. Iil3cm, JPSl. 2 
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mmossi' ±tam^mm£ftti, mmmi 3 0 nm 

(O (Zn S) 80 (S i O2) 2oJK«t 0 2' . 

¥MJ?3nm(DCr4TesK (H^f) > Bli?&J 2 
2 nm^C r 9G e7 S b27T e57, "fftto^ ( (G e S 
b4Te?) 8 (Cr4Tes) 2) <£>fE^§|3' , R*#J 4 
0 nm<D (Z n S) so (S i O2) 2oJgl<fc 9 ft5*RflJg 
4' . *5±lflBW"2 0 0 nm^A 1 97 T i zSMX 

[0 3 0 2] -fcCD^. g^t2FJJi6Srfrb-C, tulESIl^ 
J:tf»2-Ox^**^*ttf>R*t/i5, 5' H±§rflS0-& 
to*. El 3 t^i-y* ^ * * tt««EftKCffS:#fco 

[0 3 0 3] r©«E#:-Ctt, 5' (D^ffiSrft 

Bftet>Sf*SJSrW*tfc»&J: 9 fc^blB«Wtfasi*< ft 
[0 3 0 4] OBJSMt) ffJffi^ t5C bT8M£ L,1tm» 

[0 3 0 5] jft#£r 1 8 0 0 r p m-eHHte£-&\ 
U" — if (fig 8 3 0 nm) CO if 3ft^l7 — S:lB»*SfT 

fttoftfti^i/^A' ®imW) K:ffit>* -t^u— 1f*£r 
IBS^y K*tf>B8q» (N A) a*0. 5 5©I/yXt?* 
*U S«lS:iBbTIB«IB3^fla4tbfco B«*3*» 
fe(OR*t3tSr«fflbT. WlChyy^lOf'b 

leu— J: 5 fc, aft***to*Srfrfc 
vvfcj&s&lMk'v* KSrKlbbfco 

[0 3 0 6] *0ffl^k<Ofc«>, E«R5 0ia— E» 

h9y^±fc* /<!7 — 1 5mW(Dli (DC) if* 
Sr2 0 0EIJHItbfc. *@Oilt^B hiiiS 
&#IB) tic. *&0. 1 m s e c-e&5o 

[0 3 0 7] iV^, >*!7 — 7mW(Dffil/- If *£: 5 

Hmtbfc. *ii]^Ha4*«piB oft*** haawB) 

tt\ JKJ0. l/isectifei. ~CD&#<DI/— 1f*^!7— 

[0 3 0 8] mU2mm<D\y-^%mM(Oo^, — 
0®Vv£ (7mW) <ORgAtl*«»bTfc<tV>^ §WL 

[0 3 0 9] ^17— iFftSrlS 

[6 3 1 0] ■ r*tfe«>v— !f*flM*tt, • 
T issf'&m V ^T^ft 5 £\ \s— If j&» b <£>* tf — A 4r 

iSlKftv^n^cbfcfeoSrffiv^frftAriv £ 



(33) WHW 7-223372 

64 

je*Yb«:*T-r* r k t>^ffg£ ft So 

[0 3 11] »©i/-f*^#y h«r/B^5»£\ * 
ft <b t — if3t^ # y h £1^— <£>15^ ±CE1* 
i\ »flco¥«*I^K<tt1t*^bi'oX9brE«i-ft 
tf. lBI©^'t»itv^*H«r*I»Yt-f-«-4:3» J "e#*. 

[0 3 12] HJg*** h^>l 2mWOaign^— 

If* («OI!fl2ffl«)!»^17-*) SrlEflSJtf-5 (HMttt 
70 M :*S0. 1 m s e c) ft^, a*!7 — 1 5mW©/>>^ 
• If* (15®/H<DiS^I7-*) SrJBUWU IB»K5 
^^ H B 0K^bTf2^^7T^bfCo -tOEft^ 
£7mW<£>jgjggU-lf* !7~*) SrfiBIt 

bT^Sit^^rS/cJ?)^. 7mWC7)ig^ix— lf*SrfiriHl 
HUH" 6 £ t ^jtMJWl^fc. 

[0 3 13] *S£SS#J<^>r*^^i2> 1 2mWC0ai 
If 3fcG>JIBI+EIRj9S 1 0 0 03; -Ctt. BBItia»*SitiP 
■J-SKif, ^ H H a ^tCg^^mj|B7mWcDS^l/-1f*^ 

*fco[Hi»«teTbfc 0 -fafetotK HWtia*39*i»Ja-j-a» 

20 ^0 H B{^:b^*rv^r k&frfrotio rft^, 1 2 mWCO 
a«u— 1f3t«>flB«t^J:9. E«*5«ffc*]lkAj«»-e 

mmt-rz&ft) mm&mm&^t^mteG e sb 

4 T e 7 (DM {Ci£-5 V ^ tc 7c * ^ it m S ft 5 o 
[0 3 14] — *\ ^^yv?lBft*-S;om-^Sr»^ 
bT, 16T (lTte45ns) ^itEih7^^ 
Ji^ft-^S^^^iE^^^^^^-r^ bft^b 2 T <D 

Air, 8 TcofE^-^— ^ t 2 T<Z)^^ ^(OiHkOiSb^ 

fa-^*A ^ m-^- b t o^m *) ^ ^L^^-ci^ — ^ 

»bT*fcE«^»iSJt»6ftT*t8rbfcD, 
b^5SAft b»cE«K«-»^«ffl b-CJBWasflK ^o7c 

*j5S««rrs»^t>. W«^*<O5c**«Slbfc0 5pS 

O^E»cJ:oTffloi«»^««t>38r 9^<ft9, ~f 

^0 <t!9^bJ£a6fcffiv^!7— (I5mw) 5*B!*SrjftD3S 
bHMtbT*3< i:. ±IBco<t5ftSl»«*rt-C<OSSE<b«: 

o**EI»#»it is: J: 5**SB*©*# £ SrWWU: b 

±EOii^<z>»!9Sb»ltiKKia****fc^ ± 
fE^iptc. M B B B >fbaa^+^#<.ft^7c^ORSttO 
i65*l§HRi:. ^^^/J^ < fc'*fc*0>JHIW>5e5«|g 

*JMS^J^r f -r ^ ^ "C«4»*ft3S** s +»*# < ft 5fc 

50. @^X*fcofc: 0 
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(34) 



4£g|§3p7 - 2 2 3 3 7 2 



65 



66 



[0315] &*5 X C r 4 T e 5 <D&£Ltt 1 2 5 2° C "C 
S>5. GeSb4Te7^)I^6 0 5 o Ctfc5 0 

[0 3 16] (G e^*fta fc(Z>BWRl : — G e S b4 
Te7^tS) BlOO=ftttBOGe65Te25Criot 
S bsoT eeoC rioSrtt-SC r^MZ—fet Lfcfijjft* 



[0 3 17] 



Sb3oTe6oCrio 
G e2 S b29T e59C no 
Ge4S b28Te58C no 
G e io S b25 T e 55 C no 
GeisSb23Te52Cno 
G e i 7 S b22T esiCrio 
G e25 S bisT e47C no 
^(O^^X^O, 0. 0 2^a^O. 1 9<Z>ffiBfcl*5V^ 

[0 3 18] (S b^fib tOBSffil : -Ge S b4 
Te7ftfi) ilOO£ftffigl0Sb45Te45Cnoi ^ 



1 2 0° C 2 0 O0WT 

1 3 0° C 2 0 O0«T 

1 5 0° C 2 0 O0&IT 

1 6 0° C 2 0 O0.WT 

17 0° C 5000 

1 7 0° C 2 0 0 00 

1 8 0° C 5 0 0 00 

^G e i 8 T e 72 C rio^C r ^fri£r— fek bfcji 

[0 3 19] 



G ei7 S b2T e7i C r io 
G e i 7 S b 4 T e69C no 
G e 1 4 S bioT eeeC no 
GeioS b20T e 60 C r io 
G e7 S b26T e57 C r io 
Ges S b33Te52C no 
Ge3Sb36Te5iCrio 
Ge2Sb4oTe48Cno 
0. 0 4^ b ^ 0. 4 0>*6HfC*5V v r, 

[0 3 2 0] (Te^tlc i<OB8«l :-GeSb4 
Te?#i£) 01 0<7)H^+gIUcDS bisTe75C no<^ 
G e 30 S b60 C r lo&fig&C r ^^M^— fek bfc 



2 1 0° C 
2 0 0° 
18 0° 
17 0° 
16 0° 
15 0° 
14 0° 
12 0° 



C 

c 
c 
c 
c 
c 
c 



30 



mm 

G e i 4 S b36T e40 C no 
Gei2S b33Te45C no 
G e 1 1 S b3i T e48 C n o 
G es S b27T essC r io 
G e 5 S b 22 T e 63 C r 1 o 
Ge3Sb19.5Te67.5Cno 
Sbi5Te75Cno 
^<Z>jg*«fc9, 0. 5 ^ c ^ 0. 7 5©fflCjol^ 

3^!7~*r*MU:5 1 5%m< LfcjKLV>*#-Cl 0 

5 ®Wi*&ztz&<D^m^cDmm&ttm^tt: (c/ 

N) SrS<..T?.*5 0 

[0 3 2 2] (CT***d fcfl>IWRl : — G e S b 4 
Te?#ffl Cr4Te50SSBtfc5Ge»Sb»Te 



0. 
0. 
0. 

o. 

0. 

1 . 

3. 



5 0 0 o@ 
1 0 0 00 
5 0 00 
2 0 O0I^T 
2 0 O0OT 
2 0 O0J^T 
2 0 O0«T 
2 0 0@OT 

★<3) Ji-Ctf^ Sr^b * IS® £ *LT V ^ 5 tHm<Dffi3z KjK 

s^«#<o*ajaE»aiwit (c/n) <o»bSra«b 

[0 3 2 1] 

4 4 d B 

4 8 dB 

5 0 d B 
5 0 d B 
5 0 d B 
5 0 d B 
5 0 d B 

b, c<7>lt3r, a:b:c = l:4:7K 
<SotCr4Te5^fMff^tti:#, U-if3t 
^!7r-Sr*affl[.J:9 1 5%m< L7tjKLV^#^l 0 

[0 3 2 3] 



5 ^ s e c 

.2 p. s e c 

1 (i s e c 

1 /x s e c 

5 u> s e c 

O /i s e c 

0 ax s e c 

(D^m a , 



1 o 5 0*m^s£m-^c/N 
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(35) ftffiW- 7-223372 

67 68 

d = 0 4 2 dB 

d = 3 4 8 dB 

d = 1 0 50dB 

d=20 50dB 

d = 3 4 48dB 

m&£*) 1 5%i§< bfcjKL^*#"C«J)H^ia*S:2 0 ltfa»# ^JtS: d B "C* bfc cOT'fc 

0[§]<?:bT. 1 0fE»«, 10tw^7^ M S Q 

fcB#OS£fi-5§-£> rjBitftj ± 5 Kl»tb3fco [0 3 2 5] 

[0 3 2 4] ::t- r?g*jtj ite, -r-ei-EftSttfc*^ 

bfctf©?f£«*©!B*Jt 

d=10 28dB 

d=20 25dB 

d=30 25dB 

d=40 20dB 

[0 3 2 6] r^fj;^ 0. 0 3 ^ d ^ 0. 3^ LjHk 

— Sr*iMIJ; 9 1 5%i*< LfcJ^b ISMt V— 9*^!7 — fc 1 5%*< bfcJBb1^*#-ei 0 

WJt (C/N) SrS<t?#S. ffcbfc 0 
[0 3 2 7] E»ffl*BtO¥*&|irilSr, 5E*l|lflc*fcHt3K [0 3 2 8] 

1 0 5 [Hj*#mx.^co 

(GeSb4Te7>95 (Cr4Tes)5 45dB 17 0t 

(GeSb4Te?)90 (Cr4Tes)io 4 8dB not 

(GeSb4Te7)sb (Cr4Tes)2o 5 0 d B 16 0<C 

(GeSb4Te?)65 (Cr4Tes)35 5 0 d B 15 Ot 

(GeSb4Te7) 5 o (Cr4Te5)so 5 0 d B 13 0t 

(GeSb4Te?)4o (Cr4Tes)6o 4 9 d B 12 0X1 

ro^J:^ 20^k/ (j+k) £4 04>ffH*s& S^^^S^ .u— if#©'<17— 

*bv^i:^4>36»ofc 0 ffi±!> l 5%i§< bfcJKbv^ffc-Cl 0 5 [§I»#ijl;ifc 

[0 3 2 9] 0*l««fte«*S*Si«»^j«^i:OBfl fl^S£«*<z>C/NW:, J: 5 fcSC<t:bfco roc 

*©iffllMWt#C r4Te5(05p*9BBSzS:jJc(^J:5^** [0 3 3 0] 

z = 0 nm 5X1 0 4 [hI 

z = 1 nm 1X1 0 5 [e] 

z=5nm 2X1 0 5 [hI 

1 0 5 lHl«^^^O|?^>ff^-OC/N 

z = 1 nm 47dB 

z=5nm 47 dB 

z = 1 0 nm 4 6 d B 

z = 2 0 n m 4 0 d B 

r tfrftfrotzo n S-S i 02fC<fc D«?ricb-CV^S*. Z n S - S i O2 

[0 3 3 1] (<t<Dfi&, flHHW«J:V4>m*d3J:t/Slt 50 i-ffex.-C, s i -N**m, .'S i -0-N« S i 
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02, S i O, T i O2, Ta205, AI2O3, Y2O3, 
CeO, La203, I112O3, G e O, Ge02, Pb 
O, SnO, Sn02, Bi 203, Te02, WO2, W 

03, SC2O3, Z r O2 ft if <£>®tfttfe, T a N, Al 
N, S i 3N4, A 1 - S i - N^TO (MifiA 1 S i 
N2) t£}£<DWkM. ZnS, Sb2S3, CdS, I n2 
S3, Ga2S3, GeS, SnS2, PbS, Bi2S3, 
ft<^£>&ft#K SnSe2, Sb2Se3, CdSe, Z 
nSe, In2Se3, Ga2Se3, GeSe, GeSe 
2, SnSe, PbSe, B i 2 S e 3 ft ¥(D± U 1/{C 

CeF3, MgF2, C a F2 ft ifcO*>ft:^. £>£l^ 
ItS i , G e, T i B2, B4 C, B, C, ^fcte, ±E 

[0 3 3 2] #gjf tf>4§£\ Z n S £r 7 0^^%«_t& 
tf>*t£k #JxJt (Z n S) so (S i O2) 20 Si, 
G e (Do h<D'J?t£< t 7 0^%£(±ttfM 

£k s i . fcsvM^s i <Dmt%o. m*-&s i o 

2 £:<£>2JIBI^#*bv\> r E£f^S{&T£BS 

c^#>. zns-s i oimvjj&mmmw^mtf. * 

CDJ¥££:3 nm^±£i-£ 0 *fc, S i OaftiftOS^ 

■ 2©ftto9fcRrtS4:»*LV^ *MJl4<z>tt*>!> 
(CglKti^o «»S2^ftfe!9 ibTttS i0 2 ft 
i?<Dm<OB-£&5 0 nmi£Lb2 5 OnmHT^t 
V\> *m*<Oft*>9Ki2»BtS:K»tS»^W:, S i O2 
MUttl 0nm^±8 OnmOT^U\ 

*&©te*fcE»«£fli^5^i£t># 

[0 3 3 3] Z n S-S i O2 tSffiflUCA uS 

£^ it 2 Jf BRc-f- £ 4: &to*Nkfc<D § ft ft^it-T & 

jf*bV\, ^O^t©Aul©J5^^3 0nmJ^T 
as#*bV\, Au<Oftto9^fctx.fiAu-Co, Au 
— Cr. Au-Ti, Au-Ni, Au-Agft£fAu 

£ t -r 5 s**m £ m v > -c t> £ v \ 

[0 3 3 4] + W/i4fc«lKb;fc*§^fcW\ eMtftsP 
^3 0%fiTU »x.«5t*5J5dBiiJPbfc. 

^RrtglEl^fc^bfCo 

[0 3 3 5] tfPflJl 4 ^ffi*f*36S 1 . 7J^±, 2. 3£* 
T^«5ffl^&S»^ Kffd5 3 nm£JL±. lOOnmH 
T<omm. &£X*1 8 0 nmfiJLL. 4 00nmKT^ 

[0 3 3 6] ^.(OMMmXR^MB^m^ftAl i 
(DftfrV^ &Mm<Dttnt LTtt, Si-Geg^tt 

ffi*»5S:BSJt-e#, *b(c»#JfeiprttliI**fiTb 
ftV\ G e <D<gm&& 1 0K^%£iLb8 0m*%$lT& 



(36) #I¥7-2 2 3 3 7 2 

70 

[0 3 3 7]#Cl^T\ Si-Sni/cltSi-In^ 

oRit»*r»ib-cfflv^t>. ajfeoRitawiH-fcjt^ 

»#»x.-BTIB0**«Tbftv\ 
[0 3 3 8] ZbK, Si, Ge, C, Au, Ag, C 
u, Al, Ni, Fe, Co, Cr, Ti, Pd, P 
10 t, W, Ta, Mo, SbOxPffs * Alters 

£jfK3> *>5vM±r^te>PiS^4feJ:9ftS 

[0339] ^(ommmxte, &mc\ea»* 

Kftif<0B3c!iSr^bfc2Ky hSfil 

Sr/Bi^-cv^a*, ^ofU^ic; /Kyti-7^y, 
tcik^ffiktf 9 * ft if Srffl ^ T t> «fc v \, 

20 [0 3 4 0] *R8J§4. R*t»5*3j;tf»«*2<0-» 
Sr^B& bfc^^Jl«a£, 0B 1 /^MM 2 /15 
^3, S«1/SB«BI3/4'KUB4. fflKl/E«R 
3/K*t»5ft4f<o«*"efc. ttSWfcoicJfc^ai, 
#SIlI*#lfex.Sr : fTftoTt>>/-rXJi#dS/>ft<. ft» 
ft»**s»6*tfc. 
[0 34 1] WJi^fcct 5 fc* r<B2IJMfl<C>»*E» 
Eft • W4l • »*4WfeS:A»K«feft*&, 

Steffi v > ^ if 3to^^ !7 — d s i£ <T«fcv^4:V ,k 9? | J^ 

[0 3 4 2] ft£>, rrt^t^^l^l 

1 tlPI«t?*>5o 

[0 3 4 3] Hffi{SJl<7)Ge-Sb-Te 
-Cr 5R(Z?Eft»5^V^G esoT e50*aj*ft5£^jBL 
^Ge4o S bioT e40C r 1 0 Id J: «9 5 Srflgj* b 

/do {^a^OTlC^Jl^^l 5nm, «aiJiSr 

2 0nm, iei»2 0nm, W1I^4 0nrn, Rtt 
!S:7 0nmMtfc o Wit, ^M^^Rltili-Au 

Srttfflbfc. "ttiSM-n. «KS«liW*iar, its 

o«<D««^E»w^k*fefc**«£ra«i bfc 0 

[0 3 4 4] (Sb^tib tOHffi - 2 : GeTefi 
f$fij&) Ell 103 ; Bi(7)Ge45Te45Crio^:Sb 
9oC no^Cr^M-^t bfcffii»©_LT*a/& 

^HSrSJ^bfCo Tk<D£?t£^-?ibmhfr 

[0 3 4 5] 

50 
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(37) 



71 



72 



Ge4 S Te4 5 Cr 1D 50% 

Ge4 3 Sb 4 Te43Cr l0 5 1% 

Ge4oS bioTe4o C rio 51% 

Ge 3 7Sbi t Te JT Cr 10 4 4% 

G ess S bao T ess C r io 30% 

2<Dmmx*mR&mmmhtiz>zt&frfa<>*L 0 sb 

£0. Ol^b^O. 2<Dffi>mX*m}N-fZ>t, 60W 
U S b^^nb^t^i: t)*ffl^v^^»JW^^tt 

So 

[0 3 4 6] (Ge, Te^tia, 
GeTellMiS) Ej 1 1 OH^*SHl<£> S b t o T e so C 
rioirGesoSbioC r io£;g-£C r *a feb L 

[0 3 4 7] * 



Gei5 S bioTe»s C rio 
G€io S bioTeeo C rio 
Gejs S bioTesj Clio 
G 640 S bio Te4j C Tio 
Gesa S bioTeas C rio 
GCfto S bio TC20 C rio 



*&mW-7 - 2 2 3 3 7 2 

3 5% 
45% 

5 0% 
5 1% 
46% 
3 6% 



ZtlXQs GeTe^2C*5V^lt 0. 2 5^a 
^ 0 . 65, 0. 3 5 ^ c ^ 0 . 75 <Z)gItilK«$ 
10 mmbthZ £ 1 3^to^ofc 0 

[0 3 4 8] (C r^fid t<DMm-2 : G e Tell 
fifcttiS) Cr4Te5(D^Tfe§Ge#SbMTe^ 
Wfia, b, cOjfcSr, a : b : c = 4 : 1 : 4 (£«o 
TCr4Tes^«S:*ftS*fci?, U— 1f#0V< 
17— Sr«3lffl[J;9 1 5%iS< Lfc*bv^fefl=-C'l 0 5 [hI 

r <D^mm d tcm it &<d x 5 htitc Q 

[0 3 4 9] 



1 o 5 iHi#^m^s^m^-c/N 

d = 0 4 2 d B 

d = 3 4 8 d B 

d = 1 O 50dB 

d=20 50dB 

d = 3 4 48dB 



mmx v 1 5%m< vtm^&wx®mkm$k&2. 0 

[0 3 5 0] ::t* r^icJtj *tt^fclB»$*Lfc«8$ 

{f ^3: 1 HIGftft 

d=10 28dB 
d= 2 0 
d= 3 0 
d = 4 0 

*Jfc#MftT-f 5 - b W5, 

. [0 3 5 2] r^mJ:!9, 0. 0 3 ^ d ^ 0. 3 0® 

SrMffiJ; 1 ? 1 5%if5< l>fc«LV^*#-C l 0 5 IhI## 
Jfex.fc^oS^fS-^^JRSISE^^lfc (C/N) 

[0 3 5 3] 3^*5. £i^3d^<TV^fcV*»D«tt; 3ll60i| 

i.tra«"efcs. 

[0354] km« 6 ] &mm iogmsk:*^ 

' ' *^>jy^B#P«1 *^>^!7 — (W) 



So 

[0 3 5 1 ] 



40 



1 [U*— h 



2 5 d B 
2 5 d B 
2 0 d B 

[0355] • mm «nE*iwu*»^*** 

U >-^BiC<fc5. C r4T es^^y h t G 

to %3#>\ZC taT ei>m&3 nmMltiS 

-^OtgWc^i-J; 5KG e S b4T el ?—?? MC 
PPJD-T5«JESr— ^l-b. C r4T es^— htcRWn 

[0 3 5 6] 

*AltlJ^ b co Cr4 Tes 
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GeSb4Te7*-**?h 
4 9 
4 9 
4 9 
4 9 
4 9 
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& 

<f» 
) 0~9 

1 0 — 2 0 

2 1~3 3 

3 4 — 4 7 

4 8~6 3 

rottCt, C r4T es^-^y Hc^lAq-rslgJESr— 
SCL< GeSb4Te7?-y7FtfPJDt5iffi^ 

BHHt#*ii>ot •I'^y^ 
y^SKfcfc^-C, Cr4TesM©BitGeSb4 

[0357] rc^x-r^^it, HJfe^Ji ©± 5tciSH^ 

[0 3 5 8] rrtiE^tv^v^SCov^ti, HJfe 
#li tiit-feS, 

[0 3 5 9] [HI6flJ7] 812IJ, «^ia5Ifi 

[0 3 6 0] @1 2©f'f^^©Sifili:fctoTll * 
■T, fiftlScm, JSSl. 2mm<7X BfliOjt?ffi#dSfE 

y h«r*?L-C)liJJcaJiBIS:»fifc 

*,*5/* 9 >-^3g«rtic8tfm, r.«z>»K_hicffS l 2 

5 nm© (Z n S) 80 (S i 02 ) 2og 1 2 SrJF^L 
7*c„ iS^T, C r4T es^-y-y hSrigJl&SaiT% G 

e sb2Te4 h&mfcnm-vmtitx't-yfi, 

X, S«M^ttJLIiT'fc5 (CrtTes ) 20 (G e 
S b2T e< ) solll 3^30 nm^Lfc. <^{^ (Z 
n S) so (S i O2 ) 20 Jl 14Sr20nm> AI97T i 
3 |15^100n m<omm\cmifc.&E b/Co 

1' SrJA 5 

[0 3 6 1] *^C3tSr^-t-Si % »tmw* 

T5t5rS5t-f5 rs^JBj Si-IS ft 5 r it- J: Y) . 

LrCt«tv\ 111 1 OA 1 97 T i 3 ill 5te. ;o 
[0 3 6 2] f#©at < tSfcfelcit & 



(38) 



CRTes*-**^ lEgifflSBU? (nm) 



15 0 


0 


~6 


10 0 


6 — 


1 2 


6 5 


1 3~ 


1 8 


4 0 


1 9 — 


2 4 


2 0 


2 4 — 


3 0 



4£Hj3p7-2 2 3 3 7 2 
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(li§^% 

5 0 
4 0 
3 0 
2 0 
1 0 

ii:3«ta s $>5o 012O (Z n S) so (S i O2 ) 20 
[0 3 6 3] WfB«^SK^fflL.«^l 3<D'>&< £ 

t ttjsij^ji?j« vtc&mm ic i «9 fr* o r t «t v \ 

gj Office J; 9, jB#p*tt*ttJ L«P^*a^*®^iB 

20 m-tzs'f xigto&ffiit-tzz. £&-ezz>o 0120 

(ZnS) 80 (S i O2) 2ogl 2fc^<Di%mS<Dftm 
[0 3 6 4] e#«SE*WURl 3<Dm£fZ. 

flsRUB £ #iiftttffi^R*MS2£a s ** K ft 5 fc , ( c 

r 4 T e 5 ) 20 (GeSb2Te4 ) 80^1 3 (Dj^iStt 3 
0 nmCKtfcc 
50 [0 3 6 5] Jifa^±5^«bfc7 ? -f 2k 

MH B BYb*tT^ofcfe^^^^^^l 8 0 0 r pm-CEIte 
X-e*3tbT*ffil 1 £iiLT»5*fcHLRl 3 K RMt 

ffiW^°!7-«9-l 8mW(Dffiit*J:V\ l^T6mW 
1f3t«:3IiIflai*Lfco iO«[lt^!7— tt4-. 
9mW<Z>«6ffl-e«fcl\, ±IE2S«OBgW^:l[HlJK±"efo 

. [0 3 6 6] *ilkjS^*^tftt»««*mUffl|-CHt, 

50 ^SrS^Wt-frV^, H— h5y^±C^!7- 6mWO| 
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75 



76 



ft* 3 0.6 mWOag^ if 3fc£: 1 0 HfiSft b 
fc c ^^^53^ 6mW5 00[Ek llmW3IsICO 

[0 3 6 7] rttboBs^^, ifrwf-ctr 
if-A^ >r ^ * ©^^flftfcft < SBg bfc^R tf-i. 

r £ , ffi xJR 0 #>'>4 < Tfe 5 ft 2f 0>ftj|»s fe 5 o 
[0 3 6 8] &tz. «D»Hb«>**fc, »HBKh9y*^ 

^JSiaffifcJlSiIi'fbfcfT? ^p^h-^^2dBfiS 
[0 3 6 9] ®*»^*{C<t 3j@flMfeR*ffl b (DISCS 20 

ifc&mvx'&Zo mstc&^x* 3i(tw-f*4 

if<D3t^#2/b, 3 2 a, 3 2 b f±S« 1 OSffif^JSfc 

<oi^-^3ftKtf> d/e 2 ) i^ft5fi«-eo*tr— a<z> 
[0370] 3t*#s> hrt^i«jaffi«-e«. 

ffi UR*»tf>*J>4 < k i>nmt&ftG e S b 2 T e 4 

T% 3t^^y h 3 lrt^fi2o©ffift^- ^ 3 2 a, 3* 

^-^i^-fX (/xm) j8»«R*UJb 

K&0 (dB) 



oTiS^ffi^3 5rttefc£E«^— ^ 3 2 bdSRBStLS 
fc». — ^ 3 2 a©**«taj**L«. Si 

#5/ h3 \<DVm<nm$Lfrt>^*? k Ltl<ffiI3 
3, -J"4t?*>*^*y h 3 1 £ffi&M£3 5coffig@Bfr 
tK^fcHHJl £4*. h 

g J: !M>£ i *«*MM*#.m b-f 6 r <b # pj 

mktto 

[0 3 7 1] «»««E*mbSrfT5»»-CHt. if^S 
£ 0 a»«K*tHbSf55>Srffl'5ia*ixtf, i — if^°!7- 

? v*^yRx*smM&&ttmi<'— p t ttt 

[0 3 7 2] P r/P t ^ 2 

tt*ab«. s^^^:-r^^-a^oy ^ ^^^^ov^T 

[0 3 7 3] ^^JCOa«?^S?^mb^^fflV>/cT :r ^ 

kmM&m&m^m&m^tj:^?*^ *?x\ #145 

if^ X©y-^ Srffiftltfett^Ul bfc^O C/N SrJttft b 

/Co 

[0 3 7 4] 

3@#MfeS^ttJ b 
*4L (dB) 



0.3 3 0 

0.4 4 3 

0.5 4 7 

0.6 4 9 

0.7 5 0 

0.8 5 0 

nS-S iOz Oftt)D(CS i-N^W, Si-O- 
NZktfn, S i O2 , S i O, T i 02 , A 1 2 03 , 
Y2O3 , CeO, La203, I112O3, G e O, Ge 
O2, PbO, SnO, Sn02, B12O3, Te02, 
WO2, WO3, Sc203, Zr02^TaN, A 1 N, 
A 1 S i N2 , S i3N4 4ifCOA 1-Si — N3R*fift4 
iTOBMbtt^Wb*. ZnS, Sb 2 S 3 , CdS, I 
n2S3, Ga2S3, GeS, S n S2, PbS,.B i2S 50 



3 0 

3 5 

4 0 

4 6 

5 0 

3, 4^<0Bfrfb$K SnSe2, Sb2Se3, CdS 
e, ZnSe, In2Se3, Ga2Se3, GeSe, G 
eSe2, SnSe, PbSeB i 2 S e3§ 0ir uyft 
CeFa, MgF2, C a F2 4'jf^>9Mb4fe. *fcf* 
Si, Ge,. T i B2 , B4 C, B,C, *&tzJ&Z.Z.X 

^u^^^. ^**->«jm, #9^sk TKy^^-u 
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i -r 5 mt^mmmmx^ b-c t ± v \, mmm 

oS*-efft»JlS:**art<tv\ fcsvM*. r.ft£>tf>2g 

^ffib^[§Ji£t>M^b7 v Co *WJi^®4Ff*tt. 1- 7 
£JLh2. 3ErF<Z>«&B"C* KJVtt* 3nm»±4 0 0n 
mKTOHit4 8 dBK±OC/N^#e,tlfcp 
[0 3 7 5] SMi^^fcA 1-Ti ©ftfeOKA 
u, Ag, Cu, C, Si, Ge, Al, Ni, Fe, 
Co, C r , Ti, Pd, Pt, W, Ta, Mo, Sb 



JO 
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r ft & £ IMb* ft £ oft&O^ JC fc ft ^ Srffl wr 

K » J* ffiSttfltkoKfc* 



mmmm ^m\a»aL ^tt^mttf? * ft * * jh v * 
xh^\ 

[0 3 7 7] ft*3. bfcjB#46R*tti bBIS: 

Sgll' oftfoD^l l^e> l 5 t P t«ittSr 2 of£ 

[0 3 7 8] [Hlfi0fj8] HI 1 (C^bfc^ ^^V^ 

OffiXftftk^^bSAk' fls^fbbfco -ftbcDjgfl? 

0F4fcR*tti L,fr&<DW±m^<D C/N Srifct* bfc r 
KTJc*-TJ:5ftJfe*^#e>ft&o 

[0 3 7 9] 



i o 5 iHUBttttK&tt b« 



(Cr 4 Tes ) 8 o (6eSb2 Te4 ) 2 o A k * 

(Cr 4 Tes ) 6 o (GeSb2 Te4 ) 4 o A k ' 

(Cr4 Tes ) 4 o (GeSb2 Te4 ) 6 o A k ' 

(Cr4 Tes ) 2 o (GeSb2 Te4 ) 8 o Ak' 

[0 3 8 0] mmm9) mm&j&ft&mMi&m&mL, 

oi*<z>««lfett*mblR^^»>S^IS (Am. p=MMX 
&m&&& Am. p Ot) 



5 % 3 7 d B 

10% 4 2dB 

2 0 % 4 6 d B 

3 0 % 4 8 d B 

Sb2Te4 Srfflv^T*ittjfefi8»Sr*ftS*fco 
[0 3 8 1] 

ffl»«»*fflbpriBia* (0) 



P t 3 S b 5 0 

Mo3 S b? 15 0 

CoSb3 2 0 0 

Cr4Te5 ^300 
Am. p^l5 0Offil^*U^rt 

[0382] cuttfti i o ] mmm 7 ^tee bfc«#fc 

»MM«bI«fc:j3V^ GeSb2Te4 JK^Offi^fbJ* 
^bTte, TffiDi¥<£>5 *>'>ft< t>b<tt 
rftWfiiSBlSfcSi^ Ss^6 5 otHT^fc 
4fcf4*ft^i£v^*a^cotO, fcSV^ttrft 
^»^^^ffiv^3SKJb^b^^5^0^ft< t 

i>-#-CllS»*.T1>IB«ft3e*3as»&ft5o 
[0 3 8 3] <Dgf>Sn, Pb, Sb, Te, Z.n, 
Cd, Se, In, Ga, S, Tl, Mg, TI2S 
e, T 1 Se, T 1 2 S e 3 , T I 3 T e 2 , T 1 Te,. 
InBi, In2Bi, TeBi, Tl-Se, J 1 - 



5 X 1 0 5 

1 X 1 0 6 

2 X 1 0 6 
^ 2 X 1 0 6 

Te, Pb-Sn, Bi-Sn, Se-Te, S-S 
e, Bi— Ga, Sn — Zn, Ga— Sn, Ga— I 

40 n, In3SeTe2,AgInTe2,GeSb4Te 
7 , Ge2Sb2Tes , GeSb2Te4, G e B i 4 T 
e7 , GeBi2Te4 , Ge3Bi2Te6 , Sn2Sb 
eSeii, Sn2Sb2Se5 , SnSb2Te4 , Pb2 
SbeTen, CuAsSe2 , Cu3AsSe3 , Cu 
SbS2 , CuSbSe2 , InSe, Sb2Se3 , 
Sb2Te3 , Bi2Te3 , SnSb, FeTe, Fe 
2Te3 , FeTer, ZnSb, ZnsSb2 , VTe ." 
2 , Vs T e 8 , .Ag I n2 , B i S e , I n S b , I 
n2Te, I 112 Tes, B a 4 T 1 , CdnNd, Ba 

50. 13T. 1 , : C d eN d, B a 2 T .1 0 
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[0384] Cr4Tes K^ilK^^ Ltli, 

[0 3 8 5] ( a ) tS^J^:5>^i£^^ 4 5 0-650 
TfEAp^bg^ fc5VM*lii;£8 0 0X:£l±(Dlt& 

[0 3 8 6] <Ag£>B aPd2 , BaPds , NdP 

d, NdPd3 , NdPds , Nd?Pt3 , NdsPt 

2 , NdPt, Nd3Pt4 , NdPt2 , NdP 

t5 , Bi2Nd, BiNd, Bi3Nd4 , Bi3Nd 
5 , BiNd2 , Cd2Nd, CdNd, Mn2Nd, M 
n23Nde , Mni2Nd, NdsSb3 , Nd4Sb3 , 
NdSb, NdSb2 , Fe2Nd, FewNd2 , C 
s3Ge2 , CsGe, CsGe4 , N ds S i 3 , Nd 
5Si4 , NdSi, Nd3Si4 , Nd2Si3, N ds 
S i 9 , C s 2 T e , NdTe3 , N d 2 T e 5 , NdT 
e2 , Nd4Te7 , Nd2Te3 , Nd3Te4 , Nd 
Te, Ce3lr, Ce2 I r, Ce55lr45, Celr 

2, C e I r 3 , Ce2lr7, C e I r 5 , CaPd, 
CaPd2 , C a G e , Ca2Ge, GeNa3 , Ge 
Na, CaS i2 , Ca2Si, CaSi, Se2Sr, 
Se3Sr2, SeSr, GeSr2 , GeSr, Ge2 
Sr, SnSr, S n3 S rs , SnSr2, Ce2T 
1, CesTh , CeTl3 , Ce3Tl5, CeT 

1, B a T 1 , Pdi3Tl9, Pd2Tl, PdsTl, 
Mg2Si, Mg2Ge, BaPd2 , BaPds , Ce 
4Se7 , Ce3Se4 , Ce2Se3 , CeSe, Ces 
Ge3 , Ce4Ge3, CesGe4 , CeGe, Ce3G 
e 5 , Ce5Si3 , Ce3Si2 , C e 5 S i 4 , Ce 
Si, Ce3Si5 , CeSi2, CeTe3 , Ce2T 
es , CeTe2 , Ce4Te7 , Ce3Te4 , CeT 

e, La3Se7 , LaSe2 , La4Se7 , La2 S 
e3 , La3Se4 , LaSe, GeLa3 , Ge3La 
5 , Ge3La4 , Ge4La5 , G e L a , G e 5 L a 

3 , BaSe2, Ba2Se3 , BaSe, PdSe, M 
o3Se4 , MoSe2 , Ba2Ge, BaGe2 , Ba 
Ge, Ba2Te3 , BaTe, Ge2Pd5, GeP 
d2, Ge9Pd25, GePd, Ge3Pt, Ge3P 

t2 , GePt, G-e2 P 1 3 , G e P t 2 , GePt 

3, Pu3Sn, P u 5 S n 3 , P u 5 S n 4 , PusSn 

7 , Pu7.Sn8 ,. PuSn2 , PuSn3 , PtsTe 

4 , Pt4Te5 , P t T e 2 , GeNi, G e 3 N 
is , GeiNi-5 , GeNi3 , NiTeo.85, N'i 
Teo.775, Ni3±xT..ex , CrnGei9, CrG 

. e, CrnGe8 , CrsGe3 , Cr3Ge,.CrSi 
2 , C r 5 S i 3 , Cr3Si, CrsTes , Cr4Te 

5 , Cr3Te4 , Cri-xTe, Ge3Mn5 , GeM 
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n2 , Mn6Si, Mn9Si2 , Mn3Si, MnsSi 
2 , Mn5Si3 , MnSi, Mm 1 S i 19, Mn2 S 
n, Mn3.25Sn, MnTe, Te2W, FeGe2 , 
Fe5Ge3 , Fe3Ge, Fe2Si, FesS 13 , F 
eSi, FeSi2 , Ge2Mo, Ge4iMo23, Ge 
I6M09 , Ge23Mou, Ge3Mos , GeMo3, M 
03S1, Mos S i3 , MoSi2 , MoSn, MoS 
n2 , Mo3Te4, M o T e 2 , Si2Ti, SiT 
i, Si4Ti5 , Si3Ti5 , S i T i 3, SnsTi 
10 6 , Sn3Ti5 , SnTi2 , SnTi3 , CoGe 

2 , CosGe7 , CoGe, CosGe3 , C04G 
e, Co3Te4 , Ge?Re3 , ResS i3 , ReS 
i, ReSi2 , Re2Te G 

[0 3 8 7] (b) ««^M^2 5 0-4 5 0 

BulSAi¥^7c^TiEBi¥oit:^, fc^HiKeoo 

[0 3 8 8] <BH>Cs3Ge, B a 2 T 1 , GePd 

3 , FeeGes , FeTe2 , Co5Ge2 , Nd3P 
20 d, Cs3Te2 , Ce4lr, NaPd, Ca9Pd, 

Ca3Pd2 , Ca2Ge, Se3Sr, CeaTl, Ce 
Se2 , Ce3Ge, BaSe3 , GeSe2 , GeS 
e, BaTe2 , GePds , GesMnn, MnTe 
2 , Ge3W2 , FeGe, Fe4Ge3 , Fe3Sn, 
Fe3Sn2 , FeSn, CoTe2 fl 
[0 3 8 9] ( c ) temtJ&ft<7>m&& 2 5 0TOT^ 

m 

4 0 ox:sUi<Dit&VOo 

30 [0 3 9 0] <CS>Ba4Tl, CsTe, B a 4 T 
1, Bai3Tl, CdiiNd, CdeNd, CssT 
e4 , Ca3Pd, Ca5Pd2 , Sn3Sr, B a 1 3 T 
1, PdTl2, FeSe2, FeSe, Cr2Te3, 
CrTe3 , FeSn2 0 

[0391] mmm 1 1 ] mmmm^m vm^^^ 

4Tes ^GeSb2Te4 OcfcplC ^th^tKDf&ftbC 

[0392] mmm 1 2 ) mmmm^ vm^<omm 

Wi:ttGeSb2Te4^ SSiM^tlTCr 
[0 3 9 3] 

50 
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5 6 X 1 O 5 

10 1 X 1 O 6 

2 0 2 X 1 O 6 

^30 ^2X1 O 6 

mWM&&#* (%) C/N (dB) 



S 3 0 

4 0 

5 O 

6 0 

5 , 10—5 0%<£>®B 



^48 
4 8 
4 6 
4 2 

[0 3 9 5] mmm 1 3] aftfRR^tti uir«-»^ * 

^M^fitf IMi^tB L^!7-^t t r 
[0 3 9 6] 



jBtflfeSfcWiib^F — (mW) 



S n75 Z n25 
I n2 T e 5 
Ge2Sb2Te5 



2 5 0 
4 5 0 
6 5 0 



[0397] mmm 1 4 ] 0^-^^^, ^ ^ 

Silfi5. 7-11. 3 m/s STEM'S*:*. 30 
rtlfC#jSLtrtJlT*(j:2 0nm, ^W40nm^ 

x =tf y h o o t> x {7 £ ti ft v ^^<D4g^s rtiS (2 £VJn $ 
<*9. rt/S. frffi<Z>mj?\Zi3\,^X* C/N48dBi 

^CW^tGeSbTeS©GeSb2Te4 £>5 
V^ttGe2Sb2T es b^f *L*«r*i>* < bfc t 

0* ^jg^n^-^^-c. c/n 

[0 3 9 8] [111600 15) g| 1 4 jg»«R*ttl b 

ffl*«ojfi#««*mb*^n5.^HSr*-r 0 mmu 

«S*mb*B^4 2S:SltT, K5 0^&u— IffiS 

[0 3 9 9]' l>— ifftfc bT*Jtt3tS:ffiV^S»^ttiao 
(a) OJRittib; ^Vi/^jtSrffiv^Si&^lctt^^b 
IbIB4 3S:m^A.X- (b) <D^Wtt-t^> 0 '<fr*yt<D 

mm\rr k v*» v 7 9 i/emm 45^1 i,xn 5 0 . 

[0 4 0 0] ftffftje#<fett*fflb«pttS:#-5fc«)«c; 50 



3 
6 
8 

^-f^ D 7-SSlil«4 7lih9y*:^Xtfe»^i; 
-frt>*fflw— !f^!7 — P t iam*B*ULfflw-f^ 
!7— P r £>B3#£:#;5Sw ± 5 «£o 0 
[0 4 0 1] P r/P t ^ 2 

^^»«b*v^iSi»^j«^r±@te^s*s <t 0 ic-t 

$ fOS CT If ^!7— SrWffi-C* siHlKSr I'— 

[0 4 0 2] r-T% *IME»*oa*tfcH:, 

Sfcli 2 JJcTcWtcgayiJ bfc 2 fflJ«Jb^«lffi*^|2^ft: 
S:*3fi«»*«WflHlK 4 8 fcSSRb-ttftttl bfc 0 

[0403] ammfrm\.mK<D£ikt:95<:it!b. m 

— if*7#y h@ (a/na) tr^-ft-ohy^y^ 

^■fp)C0*^gP^SS a <DI£ (a : UNA) £fl/3 — 
l/2i^t, Kt/h-^— ^trfto^-f^^-e, 0. 41 
/NAivT(^)IIW#3/ 0%£Lh**S*:- 
<</k:Mb^8l*a s ^*<; vTSl. 51/NAO 
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[0404] z~x\ -r—fomM&wtfrmL&mmiz 

{t0S8 4 3fc:»W&A/£, 
[0 4 0 5] 0. 4^/NA^vT^l. 5 1/NA 
0. 3 k ^ x/T^ 0. 5 k 

^(O^Sk, C/N4 6dBSr#6wt^fc„ k »Jt 
E7<^«it^^^^^VN-CU'-f s ^I7- 
8 mW, Sii8m/.sC0^ k = l-Cfcofc 0 
TASriRfc-Ti:, C/N*S2'dB|pjJbUfco 
[04 0 6] 0. 51/NA^vT^0. 9 1/NA 
0. 3 k ^ x/T^ 0. 5 k 

CHJS^Jl 6] 1119 ft, *»«038#«K*BJtlRS:« 
v^;fcR*»# "Tffi^ J* * o#3iWBi0O— 0iJ§r7j* bfc 

fco-e&s. *«s«-cH:, iwb— ttsc (s) 

[04 0 7] ^*f\ K@ 13cm, 1 . 2 mm<7)/tf 

<»z~jf v y*m^m&mmm* : &i&x^, bus 

^F*HC^ttCj\ ^CO_hl-J¥£ 12 5 nm<Z) (ZnS) so 

(S i 02 ) 2 0JiSr^Ufc o Jgfr>"t\ (SnsZn) 
so (S n T i 2 ) 2ol^£r 3 0 nm, (ZnS) so (Si 
02 ) 20JI, (Cr4Te5 ) 20 (GeSb2Te4 ) so* 



84 



*JK£3 OnmMlt Jfcfc: (Z n S) so (S i O2 ) 
2oS£r2 0nnu A 1 - T i S£r 1 0 0 n m, W&MM 

H C*i&0> 2 oft* U S5*«"CttD*> 

!7-ft. «««tt*ttJL«oi»^JcJ:5»/j:5 0 tfftlfe 
Tift h7y^y^»tf6i«^t*S:Wtfc. ft 

[0409] jfiffttK^m b«* fiAMWR^m b»r*if 
[0410] imnnm 1 7 ] mieiijbm 1 6 (Dm 9 

b/c (SnaZn) so (S n T i 2 ) 20 £ «9 ftSSMWSft 
Sni:Ti^tt^ft^t^i:, jB#ffett*>tH b 

[0 4 1 1] 



S n55 Z n20 T i 25 
S ii67 Z n20 Tin 
S n75 Z n20 T i 5 
S nso Z n20 



> 2 X 1 0 6 [Hi 
2 X 1 0 6 [hJ 
1 X 1 0 6 HI 

5 x 1 o 5 m 
10 5 iaa»«K*ttib«oif*«#«>c/N 



S n25 Z 1120T i 55 4 4 d B 

Sn3oZn2oTi 50 4 6 dB 

S n40 Z n20T i 40 4 8 d B 

S n55 Z n20T i 25 50dB 

ZtlX*). ffirlB— j&5£ (8) (djo(t-5e, f«ttffltt3 ^n, Zn, T i ^fcHR*>ftdS T 1 SrSSAl 

O ^ e ^ 9 5, 5^f^50^$L<, 4 0 ^ e ^ 8 U ^^aWfi <fc 9 lcaMfc**fc»fi\ 1 0 5 EI 

7. i3^fS4 03isj:t)«F*bv^ri:«s^5 o fiftttK^IH b^<7>S£{f *oc/NHt, 51-^ 

[0 4 12] £<biC N ftufEO (S n3 Z n) so (SnT >ffcbfc 0 

i2 ) 20 J: Dft3j@#«tt*UJbW2 6tc*5V^T, S [0 4 13] 

T 1 ^*fi 1 O 5 03B<IMft«E*iab«Olf*«#O.C/N 



g = 0 % 
g = 1 0 % 
g = 20 % 
g = 2 5 % 

^n<t«9. «rsa— «ks; (8) *c*3»tsg©ttHr±o^g 
^2 0ds»*b<.. o^ g ^ 1 o#j:!9#£b^r.£as 



4 6 d B 
4 8 d B 
4 6 d B 
4 3 d B 

Zn©i5l:Di D' 2*7GSf<Z>#-fiO . E, F0>»-&* 
fc*5V\T. D-E. E-F. D' -EOll^^t'l 



[04.14].Sfcv WED., D* (ffllBDtfJifaSn, 50 TfcD, D-D' 0>jK£J: ft 1 5 Ot;«±»*a s *V^> 
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[0 4i5] mmmi si mmmmmi e<DSn-z 

n-Ti J:!3*5fi»^ffllf^ MfE-^ 

(8) x~m£fr%^m&}&<Dttm, Pb-se, Pb- 

Ce, Pb-La, Pb-Pt, P b — Si, Sn-S 
b, Sn-Se, Sn-Co, Sn-Cu, S n — N 
i, Sn-Pt, Bi-Te, B i — S e , Bi-C 
e , Bi-Cu, Bi-Cd, Bi-Pt, Zn-N 
i, Zn-Pt, Zn — La, Z n — C e , Ga— C 
r, Ga— Cu, Ga— Ni, Ga— La, Ga— P 
t, Ga-Ce, In-Se, In — Sb, In-T 
e, In— As, In— Mn, In— Ni, In— A 
g, Pb-Sn — Se, Pb — Sn-Ce, Pb-Sn 
-La, Pb-Sn-Pt, Pb-Sn-Si, Pb- 
Sn— Sb, Pb-Sn-Co, Pb-Sn-Cu, P 
b-Sn-Ni, Sn-Bi-Sb, Sn— Bi-S 
e, Sn-Bi— Co, Sn — Bi— Cu, Sn — Bi 
-Ni, Sn— Bi— Pt, Sn— Bi-Te, Sn — 
Bi— Ce, Sn-Bi-Cd, Zn-Sn-Sb, Z 
n — Sn-Se, Zn — Sn — Co, Zn — Sn — C 
u, Zn — Sn — Ni, Zn — Sn — Pt, Zn — Sn 
-Ni, Zn — Sn — La, Zn — Sn-Ce, Sn — 
Ga— Sb, Sn — Ga— Se, Sn— Ga— Co, S 
b— Ga— Cu, Sn — Ga— Ni, Sn— Ga— P 
t, Sn-Ga— Cr, Sn — Ga-La, Sn— Ga 
-Ce, Bi— Ga— Te, Bi— Ga— Se, Bi — 
Ga— Cu, Bi— Ga-Cd, Bi-Ga— Pt, B 
i-Ga-Cr, Bi-Ga— Ni, Bi-Ga— L 
a, Bi— Ga— Ce, In — Ga— Cr, In— Ga 
— Cu, In— Ga— Ni, In— Ga— La, In — 
Ga-Pt, In-Ga-Ce, In-Ga — Se, I 
n — Ga— Sb, In— Ga— Te, In — Ga— A 
s, In— Ga— Mn, In— Ga— Ag, In— Bi 
-Te, In-Bi-Se, In — Bi— Cu, In — 
Bi-Cd, In-Bi-Pt, In-Bi-Sb, I 
n — Bi— As, In — Bi— Mn, In — Bi— N 
i, In-Bi-Ag, In-Bi-Ce, ftiftC^H 

LT h mittDMim btitio 

[0416] mmmi 9) mmmmmi 6<d (s n3 

Zn) so (SnTi2 ) 20 J: *) ^^^^St^ttS LSI 

buis-^ (1 1) xmzftz^mR&^ttm, m 

S esi I n4oC r 9 (MM&J&ftC r 3 S e4 ; , f@ 

mt&ft; i nse) tekiz^vxhmm^gktim 
btiz> 0 titci^ m^m l^ihi^ 2 x 1 o 6 \b\£a 
±, 1 orMmM&m&mu&<DW±m j %(Dc/N&4 

6 dB U±kte%mm-f&Lj£: (11) f(Dp, q. r, 
sOilll. 4 0^p^9 5. 0^q^55, 5 ^ r ^ . 
5 0, 0^s^2 0T*fcoto C/N^4 8dBK±i. 

X t>#SL^«efflfc\ 5 0 ^ p ^ 8 0, 0 ^ q ^ 4 
0, 10^x^40, .OSsSlO^ofc, £fc, r 
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[041 7 ] [Hffi^J 2 0] meHlfcftl 1 9 <DS e - I 
n-C r X 5ftSjB#<fett*fflbJRSr, IWE— 

(2) "WRSftS^i&iart^WR..- Se-In-Si, 
Se— In— Ag, Se — In— Al, Se — In — B 
a, Se— In — Ca, Se-In-Cd, Se— In 
-Co, Se-In — Cu, Se — In— Mg, Se — 
10 I n— Mn, Se— In— Mo, Se— In— Ni, S 
e-In-Pd, Se-In-Pt, Se-In-T 
a, Se— In — Ti, Se — In— V, Se— In— 
W, Se-In-Y, Se-In-Pb, Se-Sb- 
Si, Se-Sb-Ag, Se-Sb-Al, Se-S 
b-Ba, Se — Sb— Ca, Se — Sb-Cd, Se 
-Sb-Co, Se — Sb— Cr, Se — Sb-Cu, 
Se-Sb— Mg, Se-Sb— Mn, S e - S b — M 

0, Se — Sb— Ni, Se-Sb — Pd, Se-Sb 

— Pt, Se — Sb— Ta, Se — Sb— Ti, Se — 
20 Sb-V, Se-Sb-W, Se-Sb-Y, Se-S 

b-Pb, Se— Bi— Si, Se-Bi— Ag, Se 

— Bi— Al, Se— Bi— Ba, Se— Bi-Ca, 
Se-Bi— Cd, Se— Bi— Co, Se— Bi— C 
r, Se— Bi— Cu, Se— Bi— Mg, Se— Bi 
-Mn, Se-Bi— Mo, Se-Bi— Ni, Se — 
Bi-Pd, Se— Bi— Pt, Se— Bi— Ta, S 
e-Bi-Ti, Se-Bi-V, S e - B i - W, S 
e — B i — Y, Se— Bi— Pb, Se— Te — Si, 
Se-Te— Ag, Se— Te-Al, Se-Te— B 

30 a, Se— Te— Ca, Se— Te— Cd, Se— Te 
-Co, Se— Te— Cr, Se-Te— Cu, Se — 
Te-Mg, Se— Te— Mn, Se— Te-Mo, S 
e— Te— Ni, Se— Te — Pd, Se— Te-P 
t, Se— Te— Ta, Se— Te— Ti, S e — T e 
-V, Se-Te — W, Se-Te — Y, Se-Te- 
Pb, Se— Au — Si, Se— Au— Ag, S e — A 
U— Al, Se— Au— Ba, Se— Au — Ca, Se 

— Au-^Cd, Se— Au — Co, Se— Au — Cr, 
Se— Au— Cu, Se— Au— Mg, Se— Au— M 

40 n, S e — A u — M o , Se— Au— Ni, Se— Au 

— Pd, Se— Au — Pt, Se— Au— Ta, Se — 
Au-Ti, Se— Au— V, Se-Au— W, Se — 
Au— Y, Se— Au — Pb, Se— B — Si, Se — 
B— Ag, Se— B— Al, Se— B — Ba, Se— B 
-Ca, Se-B-Cd, Se-B-Co, Se— B — 
Cr, Se— B — Cu, Se— B— Mg, Se— B— M 
n, S e — B— Mo, S e -B-N i , Se-B-P 

,d, Se-B-P t , S e -B-T a , S e — B-T 

1, Se-B-V, Se-B-W, Se-B-Y, Se 
50 — B — P b , Se— Cs— Si, Se.-Cs-Ag, S 



-44- 



87 

e-Cs-Al, Se— Cs— Ba, S e — C s — C 
a, Se-Cs-Cd, Se- Cs — Co, Se— Cs 

— Cr, Se— Cs— Cu, Se-Cs-Mg, S e — 
Cs— Mn, Se-Cs-Mo, Se— Cs-Ni, S 
e-Cs-Pd, Se-Cs-Pt, Se-Cs— T 
a", Se-Cs-Ti, Se-Cs-V, Se— Cs- 
W, Se-Cs-Y, Se-Cs-Pb, Se-Sn- 
Si, Se-Sn-Ag, Se-Sn-Al, Se— S 
n-Ba, Se-Sn-Ca, Se-Sn-Cd, Se 

— Sn— Co, Se-Sn-Cr, Se— Sn — Cu, 
Se-Sn-Mg, Se-Sn— Mn, S e - S n — M 

0, Se-Sn-Ni, Se-Sn-Pd, Se — Sn 

— Pt, Se — Sn — Ta, Se — Sn— Ti, Se — 
S n - V, Se-Sn — W, Se-Sn— Y, Se-S 
n-Pb, Se-Tl-Si, Se-Tl-Ag, Se 
-Tl-Al, Se-Tl-Ba, Se-Tl-Ca, 
Se-Tl-Cd, Se-Tl-Co, Se-Tl-C 
r, S e -T 1 -C u, Se-Tl-Mg, Se-Tl 
-Mn, Se-Tl-Mo, Se-Tl— Ni, S e - 
Tl-Pd, Se-Tl-Pt, Se— Tl-Ta, S 
e-Tl-Ti, Se-Tl-V, Se-Tl-W, S 
e-Tl-Y, Se-Tl-Pb, Se-S-Si, S 
e-S-Ag, Se-S-Al, Se-S-Ba, Se 

— S — Ca, Se — S— Cd, Se-S — Co, S e - 
S-Cr, Se-S-Cu, Se-S -Mg, Se-S 
-Mn, Se-S-Mo, Se-S-Ni, Se — S- 
Pd, Se-S-Pt, Se-S-Ta, Se-S-T 

1, Se-S-V, Se-S— W, Se — S— Y, Se 

— S — Pb, Se— Ge — Si, Se— Ge— Ag, S 
e— Ge-Al, Se— Ge— Ba, Se— Ge— C 
a, Se— Ge— Cd, Se— Ge— Co, Se— Ge 

— Cr, Se— Ge— Cu, Se— Ge— Mg, Se — 
Ge— Mn, Se-Ge-Mo, Se— Ge-Ni, S 
e-Ge-Pd, Se-Ge-Pt, Se-Ge-T 
a, Se-Ge— Ti, Se— Ge-V, S e — G e - 
W, Se-Ge-Y, Se-Ge-Pb, Se-Fe- 
Si, Se-Fe-Ag, S e -F e -A 1 , Se-F 
e— Ba, Se— Fe— Ca, Se— Fe— Cd, Se 

— F e — Co, Se-Fe-Cr, Se— Fe— Cu, 
Se-Fe-Mg, Se-Fe-Mn, Se-Fe-M 
o, Se-Fe-Ni, Se-Fe-Pd, Se— Fe 
-Pt, Se-Fe-Ta, Se-Fe-Ti, Se- 
Fe-V, Se-Fe-W, Se-Fe— Y, Se— F 
e-Pb, Se-Zn-Si, Se-Zn-Ag, Se 

— Z n — A 1 , Se— Zn — Ba, Se— Zn — Ca, 
S e — Z n-Cd, Se— Zn-Co, Se-Zn — C 
r, Se-Zn — Cu, Se-Zn-Mg, Se^Zn 

— Mn, S e - Z n — Mo, S e — Z n — N i , Se- 
Zn - P d S e - Z n — P t , S e — Z n — T a , S 
e— Zn-Ti, Se— Zn-V, Se— Zn-W, S 
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e-Zn-Y, Se-Zn-Pb, ftif fcSEJE brtW 

[04i8] mmm 21] 11714, mfc<vmm izw& 

[0 4i9] z.<Dy*^ mm&^tmic^*, 

3, i3' t fciv^^\ mi&mi<Dy*j 

to [0420] -rttfrh. *B^««try h&m-rztfv 
hmm 11, 11' <o±\^ mmm 1 2 5 n 

rn<D (Z n S) so (S i O2) 20®IJ; 9 &££fc»Ji 1 
2, 12' 39**Jven»**Jx, §111 2, 12'© 
_b(d^-|fl^. ?Mf 3nmOft^Ag2Teg (HI 
^-tH*) gf^3 0nm(D ( (Ag2Te) 30 (S 
eso — T e2o) 7Q~f-f£%>t> A g 20 T e24 S e 56 <7) 
-**?m 13, 13' 5 nmCD (Z n S) 

so (S i O2) 2oK±D45tPflil 4, 14' m 
f 80 nm(7>A 1 97 T i z^X V t£%>K%iM 15, 1 
20 5' $K ^tl^fhl&f&ZtlX^Z,, KftJfl 5, 15' 

Vfttt, fflR«^e>AJtS*t5. ^^J113, 1 

3 j (D^ia^ mmmi tmmmm mi&m xm 
itM»A g 2Te«ttitt^^ *<oms& (mi 

^*3tt5tB^b^3 al^ftat5fc<0) (Seso- 
T e2o) Xfo& 0 
[04 2 1] (KB^OftOfl) "7^^113, 1 
3' *^WtUbfcii5i»^^i: LTIi, A g2 TeW 

50 HJfi^Jlfeit^S-Cifi^fcfc^Srffiv^r 
5 Q Stto A g 2 T e l^Mllf 1 1 1 J: v \ 
[04 2 2] («»^»«f a«©»J*j^©flfeO«) ift 
iSl^H^8^-Cfc5S eao-T e 20(7)— gp^fc 
tt^SSSrSn, Pb, Sb, Bi, Te, Zn, Cd, 
Se, In, Ga, S, TI, Mg, ThSe, TI 
Se, Tl2Se3, ThTe2, TITe, InBi, 
In2Bi, TeBi, TI— Se, Tl-Te, Pb 
— Sn, Bi— Sn, Se— Te, S — Se, Bi— G 
a, Sn — Zn, Ga— Sn, Ga — In, I n3 S e 

40 Te2, AgInTe2, GeSb4Te7, Ge2Sb2T 
es, GeSb2Te4, G e B4 T e 7 , G e B i 2 T 
e4, Ge3Bi2Tee, Sn2SbeSeii, S n2 S b2 
Ses, SnSb2Te4, Pb2SbeTeii, CuAs 
S e2, Cu3AsSe3, CuSbS2, CuSbS 
e'2, InSe, S b2 S e3, Sb2Te3, B i 2 T 
e3, SnSb, FeTe, Fe2Te3, FeTe2, Z 
nSb, Zn3Sb2, VTe2, VsTes, Agln2, 
B i S e, I n S b, I n 2 T e , I n2Te5^5t)^ 

50. t«^tltilx:t{), iEv^4*tt*#btt5o 
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[0 4 2 3] r^M^d, i^6 5 0' C£XTX3b 

[0 4 2 4] *fc, mm&mfrtcvicm^x^ &m<om 

[04 2 5)»«^2 5 0' CyT^ 



P0 



Ak 1 
Ak J 
Ak 3 



= 5% 
= 10% 
= 20% 
= 30% 



[0 4 2 8] ^^^Wffi^^a^^lll^ (m. 
p. ) frmt^tcm^. 1 05[Hl^fflb^^cDSMf 

[0 4 2 9] 

1 0 5 tElK^mLcomoS^ft^C/N 



[0 4 2 6] yt^tfy h 3 l^Eg(7)|5 2 5%Ofi^O 
m^&tt^^/il 3, 1 3' <Dm^&Mk(Dmk& 

[0 4 2 7] 

i o^m^m^^n^m^cyN 

3 7 d B 

4 2 dB 
4 6 d B 
4 8 d B 

3 



m. 


P- 


= 10 0° 


C 


4 9 d B 


m. 


P . 


= 2 5 0° 


C 


4 8 d B 


m. 


P- 


= 4 0 0° 


C 


4 7 d B 


m. 


P- 


= 6 5 0° 


C 


4 6 d B 


m. 


p. 


= 7 0 0° 


C 


4 0 d B 


m. 


P - 


= 7 5 0° 


C 


3 3 d B 



5 0° C&LTAW&V<. 2 5 0° C^T^ J; 9 $f * L 

[0430] mmM2 2] i9ii mmmKDtemt 
rticto-c, mmcow^ic mm^^i zmmx- 
[0 4 3 i] z-co^t^ ^ir^mmt, mmm^m^m 

1 ' (D±\C^ (Z n S) so (SiOa) 20JBIJ: >3 ft-Sf* 

i§2, 2' A^n^enmm^ix. $m%2, 2' <d± 

iZttmiZ, IEfiy^3, 3' t (ZnS) so (S i O2) 
2oi«:»>fc5*IWJ14, 4' tAl»7T i3«it)*5 
K*t«5, 5' *;h^;ftJFM£;*VCl/^ 0 m.am 

5, 5' EkfcHt, S5«3HJi6lcJ:oTft6 5-§-t>**t-CV^' 
5. 

[0 4 3 2] CMS 3' I*. StEl' «a»&JKICBS3 

[0 4 3 3] T^Jll*. *ife0iJ2 1 il^C ( (Ag 2 
Te) 30 (Seao — Te2o) ioirt£t>'hA g 20 T e 24 S 

T^-5„ pm^Sli (ZnS) so (S1O2) 20^(Ct . 
9Jg***i-CV>.S. E»B4:L.-CH:, 1 OEftR 



3' iiaifcfc©©^ te*©fc*Yfca!0>SE»I«:tfe 
[0434] ISO. 4 Aim(Di2^-=f— ^ 0 . 8 /1 m 

mrnxwrn^tcm^. #e.nfcS4fg^oc/N(i4 6 

d Bjyjh, if*tt:«:2 5 d B^Jiffco/c. 

[0435] ro5SW«5fi?#fB®ffl» 

mmmmmm^^^xhmm^^n^ 

[0 4 3 6] ^0>||;te0!I^^T^fcV^£oVvCHu 

mmmi tmmxtoz* 

[04 3 7] mMM2 3] r»HJS0i|<O7*>f^^^1t 

ItMl. 1' f"f^x.T, CAR!3, 3' ©iHUM 

JO [0 4 3 8] KiftJf *Wil5Ii£j&#iCO^Tte. HJStfl 
1 ^WR-C-bS. 

[0 4 3 9] SJtJB«f©ieSilLftfi8^i»#ftU Ufc«©»fifc 

(mmmm kt-u-^^mmcx^x 

i£{CK£N£Rd s 6 0%EJ!.J:i:7jc5<Z>j!i5$f^uv\ 
[0 4 4 0] SWSt U« ^J¥8 0 nmO (L a B 
i) so B i iQM&m^1tm&. Wtfrtii LB#<Z>j@fi?&8&* 
40 tf 5 #£>:i"K fi£ 0. 4wm 8 w m 
Jl»!T*#^7ci&3\ »&frfcll£flr*©C/NH:4 6 d 
BSX±. m&ttti 2 5 d B&LL-efcofCo 7^*3. (L a 
B i ) 30 B i ?oJf itilt&^riL a B it-fcO, 

[044 1] fi*tfc£i«asft&*lSJB(Stt; 9 X' 

£>5„ 0 8 ICTfrf- J: 5 JfeXTKy h 3 1 rt<E>iSiBifi*£ 
3 5 T-ttu SWIt 3 ©'^ < t hmmttftftB i 
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[044 2] -2r\ ftAfc LfcBff ttffi©fiJa«*T? 

[0 4 4 3] lftartfiffl3 4iSH8 0j:5* = 

B/!»fc4 5, 3l^#yF3 1 0>itSUlT©JSJJin?ias* 
*B*S*LfctEfr?-* 3 2 ^itHi-K^ffi-rr i tfS°T 

[0 44 4] *J|«>My*trK*Jiff . #ffi*5ffl 34ffl* 

[044 5] iSiK^^-L a B i © 

»fifc3a-e*>5Bi©— SB4fcl*£SS£Sn, Pb, S 
b, Te, Zn, Cd, Se, In, Ga, S, Tl, 
Mg, ThSe, TISe, ThSes, TI3T 
e2, TITe, InBi, In2Bi.TeBi, Tl 
-Se, Tl— Te, Pb — Sn, Bi-Sn, Se — 
Te, S — Se, Bi— Ga, Sn — Zn, Ga— S 
n, Ga-In, InsSeTef, Agln'Tez, G 
eSb4Te7, Ge2Sb2Tes, GeSb2Te4, G 
eBi4Te7, GeBi2Te4, GejB iiTes, S 
nzSbeSen, Sn2Sb2Ses, SnSb2Te4, 
Pb2SbiTeii, CuAsSe!, Cu3AsSe3, 
CuSbS2, CuSbSe2, InSe, Sb2Se3, 
Sb2Te3, Bi2Te3, SnSb, FeTe, Fe2 
Tel, FeTea, ZnSb, ZnsSb2, VTe2, 
VsTes, Agln2, BiSe, InSb, I nzT 
e, In2Te5, ttH<r>o %<D'Mi< 1 t> — o£r±J5£# 

[0 44 6] at&&<DWu&# 3 50° CKT«i^, K 
M&.fc&®><DMM.tt4 5 0' C£*±-C&*Uf, MIE«># 

[0447] (-toft) rwaosfliwRatsia* *»w 

ic j: sum?. hmm-*imx'$>z> 0 
[0 4 4 8] r^-eifi^rv^v^^PSfcov^-rttx 
#ji £H3trefc5„ 

[0 4 4 9] 

[0450] r. <os&m<ommsMmw&<t>W£ft&\z.x. 



(47) #B^¥ 7-223372 

92 

[04 5 1] £H_htft9i LfcJ; 5 te, *3§93te itttf, # 

[msoffim^tfew] 

[01] roisnoimRGflUKffoafeikfloeftffiWR 
©tta-WBB-e, (a) ttt^offllkAA&afcif tts bfc 

t>©, (b) litttfewiiSiH^^^WmLTttw, 
70 (c) tt#aSf©i«iikjSj«»*s*fllJUfc%©«:*-*-. 
[B2] r<0*W©««ia««tff03tB««©»^»ffiH 
■e, (a) Ji (b) WD-D^JCf&ofcKfffill, (b) 

[E3] T.<Dmm<omnmmm^mmm<D^m^m 
[S4] EflUBftK* K«f m u^itifcjftA^OTfi&on 

^jfeS:SiW-r5gP^»r®ia-C, (a) Ji^WiSit^ 
#teo^T, (b) (c) (4ft«Wi«ffi^^{Co^T 

20 [0 5] r^^wif^iE^^n^j^-r. @2 
(a) tmmonftmmmx-ibZo 

[0 6] r<O^K<Oif^|E^!:ffl»l^©l2®:JlW^ffi^JO 

[07] z<D&wvftm&m:M#<Dii!L<DmMM<K>±»m 

[0 8] jfi<»iftSft*©]SiffiSrKW*-5fc»©B|-e*>5. 

[09] z.<D9&m<DmaE*m»<D£b\zi!i<anMm0> 
[010] r. (D&mninmcgMm mmco&mm <o^mm 
[011] ^<omm<Dmms.ummm<Dmmm<omm&i 

5©H^4g0-Cfc5„ 

[012] *&9itz.Z&&M1tMfrtiil'7<f x?a>mm 

[01 3] »l^ltiLS©RgtElt$©HI&i 
-T0o 

[014] ffl»|feBE*ab»«o^cy^Bl. 
m#©lftK] 

1, 1' 2, 2' 3, 3' -ga 

40 BI. 3a-»^, 3 b 4. 4' • • 
fROi!, 5, 5' 6-S**tJI. 11, 1 

i* -mm. 12, 12* -ftii, 13, 13' -is 

14, 14' 15, 15' —BLfftM. 

1 6---^»3"JJl, 3 2 a, 32h—mm^—^. 3 3- 
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12, 12' : fiRA 

l 3 , I 3 • : on [gl 9 ] 

14, 14* : «t»MJS 

15. 15' :S*f» I — 1 

I s : i*ttffl« I } s « 

SE*JB 
A l-T i A 

(ZnS)i 0 (S I 0,>,„J9 ^ 
(C r *Te„) ja (Ge S b,Te«). 0 » co 
<Z n S) to (s i O a ) 1( ,» 
(5n,Zn)„(S a T i ,> ao JH 

(Z n S) I0 (S i 0.) tt JB 
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[mi 4] 
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4 1 



I 



I 



4 2 



SCSI, GPIB 



5,2 



4 4 



4 4 ' 



x-5-lTiE 
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4 6 



4 6 



4 5 



(a) 



4 8 



VIEU 



4 9 
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V 



J 5 0 
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[<£¥8H£iJ] ftPFitm 17*©2 <omMte X SMjEOMR 
¥/&l 3*£4.3 3 0 (20 0 1. 4. 3) 



[^#■§•1 #Pi¥7 - 2 2 3 3 7 2 
[^HB] ?fi£7¥8^2 2B (1 9 9 5. 8. 2 2) 
[*F»*#1 <&M#fF<k$R 7-2 2 3 4 
[fcHJK##] #^¥6 - 1 35 3 6 7 

B41M 5/26 

G11B 7/24 511 

521 

541 

7/26 531 

[F I ] 
B41M 5/26 X 
G11B 7/24 511 

521 N 
541 Z 
7/26 531 

[SW0] ¥fi£l2¥7^ 1 40 (2 00 0. 7. 1 
4) 

i^mmiE i ] 

i^wmiE 2 ] 
iWE^m mm. 

*fl2fcJ:or«f«SrlB<R • B£-*-5W«1E»fl!*BI«:*r 

S b x T e y Ap Bq Cr 

ft< irfc— oOtc*. MI2Bfi^ ls9J4 K5c**5J:t5 
Ag, Ba, Co, Cr, Ni, Pt, Si, Sr, A 
u , Cd, Cu, Li,: Mo, Mn, Z n , A 1 , F 
e, P b , Na, C s , Ga, Pd, Bi, Sn, Ti 



5c** WEctiSb, Te*3j:tfafrsaA*5±^B-e*fc> 

MEx, y, p, qteit/rCO^ffittV^-fnfcJW^— 

^^2^x^4 1, 2 5 ^ y ^ 7 5, 
0. l^p^60, 3^q^40, 0. Ur^30O 

fift^l^^WilMW^Hte J: 19 

LjHk 

(D^X-mVit^ 20^k/ (j+k) ^4 0tfc5ill 
SbxTeyApBq 

iWEAttGe*5<ttf I n^&*5»l*a^b»tfixfc^ 
*< irt— 0(055*. MlEBtt^^y^ K5c**3J:tf 
Ag, Ba, Co, Cr, Ni, Pt, Si, Sr, A 
u, Cd, Cu, Li, Mo, Mn, Zn, Al, F 
e, Pb, Na, Cs, Ga, Pd, Bi, Sn, Ti 
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5c^£r^fc>L, 

HUfBx, y, p*5j;U«qCOWil4V^-fttt>^^— fe-V 
hT-> tM^2^x^4 1, 2 5 S y ^ 7 5, 0. 1 

«:fl2-§-*iliJ«OilS»jS*^H|c ) t 5 
LjHk 

rosS"?* LfcB#, 20^k/ (j+k) ^4 0T-*>2.m 
flHREMlf*. 

(GeaSbbTec) 1-dXd 
-e3cfc> 

jtufEXteC r io-tUsAg, Ba, Co, Ni, Pt, S 
i, Sr, Au, Cd, Cu, Li, Mo, Mn, Z 
n, Al, Fe, Pb, Na, Cs, Ga, Pd, B 
i, Sn, Ti, V, In, W, Z tifci^^y^ 
K5c*<£>4>&< £ fc— o<E>5c3ff£r*fc>U -^-^tiJfriE 
a, b, c&itfdflv ^fr^tlO. 02SaS0. 1 
9, 0. 04SbS0. 4, 0. 5^cS0. 75, 

0. 0 3 ^ d ^ 0. 3, ©^H(Cfct), 

*¥fl:**:H:ft;#«b«^©eiH^^L £5c*W*££: 

tt^«Ma«©i«SiB/llCj5W)-HK J: 9 

LjHk 

©St'SLfc^ 20Sk/ (j+k) g40f?fe5ffi 
/££S*P*§J&£ L, ±E«#ffiftffl*Bt&«fifc-r.5*5c 

(G ea S bbT eo) i-dXd 

*U H&lEXttC r *5<fctFAg, Ba, Co, N 

1, Pt, Si, S.r„Au, Cd, Cu, Li, M 
o, Mn, Zn, Al, Fe, Pb, Na, Cs, G 

a , P d B i , ' S n , T i , V, I n, W, Z n *5 «fc 



WIS a, b, cfcir/d^ -^tt-^ttO. 25Sai 
0. 65, O^b^O. 2, 0. 3 5 S c S 0 . 75, 
0. 03gd^0. 3<£>^fflf;:fcl9, 

e>*S*fW»Sr^T?*J9, SWEfflEKo^iB^Sr, 5c 
f4ft:^«wB^©®IBjfii^» L £ 5c^ mft$. fc 

LjHk 

©5£-C3?LfcB# x 20Sk/ (j+k) i4 0ffo5li 

[jjt*ig5] ifflEBj3Jiyx<P4>ft< £ fc-*#6BW;6f 
lRlfc*JV^-caWE4iJES:*-r5ri:Sr4*«i:-*-5III*3Kl 

Sfll2B*5J:0 ? X(0^/i< £ t— ^-C^t>$^xS5c*5r-$- 

ft, 

#^5c*«!0Jl^«>fpdS % ^^«M<D*^5c^»^JS^ 
#:rofp{c:*fLTl 0 — 5 0%<o^Hicfe^»*^i 

SJflSlc «fc o Tltfg SrfEHH; fc Ym§L-r 5 flHREftffl*ll£ 
*IE^Jl*fcf±S^tttBLffl<D^^^*£ LTM^. 
^og&tJBORJ^tfS, 15 0 nm£Ui 3 0 0 n m£iT-e 

SgflS fc <fc o Tlf ffi SrflBft £ fc 5 flHMBftffl ftfflt 

/^oftA&rw- s i 02S tmmmm\£z ns-sioj 
€ o 2 mmm <v&mm *m x. tzm mmmm& . 

fi!c$^tt^ttJ Lffi fcr-A©fi8l+Sr3&rfCfflj)¥lftSb*Sr^ 

De Ef Fg 

-C^^n, HtTl2D{4Sn, Pb, Bi, Zn, Ga, I 
nfrb : lgt£titc'Pte< £t> lo©5c^ milBEttAs, 
B, C, N, O, S, Se, Si, Te, Ag, Al, 
Au, Ba, Be, Ca, Cd, Co, Cr, Cs, C 
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u, Fe, Ge, Hf, Hg, I r, K, Li, Mg, 
Mn, Mo, Na, Nb, Ni, Os, P d , Pt, R 
b, Re, Rh, Ru, Sb, Sc, Sr, Ta, T 

i. v, w, y, z i <i) mt£tiiz'jnt< k 

t>lo©7c% Btrl2FttHfrl5DS.t) ? HUBEET'^$ixe^ 
ft<T>'pt£< bi> lOCOTC^^L, HUfEe, f&tfgtf) 

95, 5^fS50, 0^ g g 2 0<D^H(££>"9, 
LjHk 

0>3£T?^L;fcB^ 20^k/ (j+k) g4 0tfe5ffl 

1 1 1 i o ictsM^ititmmn/tvt^m l 

7-&mmi-z>^fk*mTz z kz&mk-rzmM&m 

jij*YtK:iorti!r««:E» • wtk-t2>mmw.mmm#<D 
mmjjfex-hox, mm±\'&mm. mmm-ztzKmrn 

K#J<£>»£3: fcJilUtitc L,TftrfE#B SrffM LfcSUroS 

$ntz, ^*A>#—i?-j»<om&t&&tfx£.czm : i-E& 
mm^mx'h^x, sm±^mm^m^.-rzT.mkm 
w^wnzmm £ -arc a kotoa * j*-r sisi, 

■tz>TMk. zn\c%iiv>mR%.tcitmmK vxmm&m 



[ffi2E*ttfe«S«] 0 0 2 6 
[MjE^rft] SHE 

[0 0 2 6] (1 2) SufS2, 5$3£Xfi6<D^-rtl1MZ. 
LjHk (6) 

©St?*Lfc^ 20^k/ (j+k.) ^40 (7) 
ttffiffE^t?^:* Sffi± 1 0H^%wffiHrttc:fc5r £^ 
[#gg«3E4] 

[«iE*f*»»&] bj&W 

[«jE*tfiJS@£] 0 0 5 2 
HUE**] ggS 
[ttaErt^] 

[00 5 2] (3 8) ful22 6*fc{*3 2 W>T tl^K: 
LjHk (6) 

tf>5£-T?* Vitm, 20^k/ (j+_k) S4 0 (7) 

[^ggfflE 5 ] 
IffljE^SISiS] BJ!£B» 
[ffilEttgtm32,] 0 12 3 
[MiE^fe] 

- [-0 1 2 3 I jfcjKjftfe&afltf* (n, k) <Z>£f£LV^ 
^fflte, tS^-fb&^Ge -S b-Te*OS^tt, 
5. 0SnS6. 2, 1. 1 ^ k ' S 6 . 1 T*fc 
(9 , ffi^-fb^^ In-Sb-Te ^C0#^-(4, 1 . 5 
£n£l. 8, 0. 6Sk' ^3. 6 "CrfeS,, 
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